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. a majprky of rtie^mbers of 4he pointy coii- , 
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^report was preiiarea^^ a|\the.PanSw;wit ^ 

volvemcnt by members of the pommjssidn who were n6t 
members pf the PaneL^This prdject .was suppdr^ted^ by the 
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Order 121(58; dated Oc{ot)er i4, 1979. Points of' view; or ' 
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i' As America enteiis the eighties^ our nation faces a world 
greatly* changed from that^of even a deiade^ago; Vast, 
'forces are in'action-at home and abroad that promise to 
change the lives of all Americans. Some pf these forces— 
rsuch as ijsvolutionary developments in science and tech- 
nology— -Ixpld^ out hope for Ipnger life, labor-savings inebh- 
ji anisms. explciration of the iuni verse, and other benefits, for 
; all peoples. Other f orcesr- ^uch as thje growing demand fpr • 
' strategic r^w materials und^^ the control /of supplier' 
s cartels— raise serious jjroblenx? for all nations; . At-home, 
. we face sefioiis ;and unresolved issues^jn the social and 
ij.egonjmic strugture^ Amer^ - V'Z 

il ; On V October 3;^ 1979, "President Jimmy Carter 
established the President^ Commission 'for a National 
;/ Agenda for the' Eigh^ejrHis purpqse-was to* provide the 
: President-elect . aqjd l^e new-Gpngress with the views of 45 
Americans drawn ; from diverse ba^^^ outside of 

governtnent. The grpiip is bipartisan, representingt}usiness 
andHabort science land the humanities, arts and com- 
. muriication^uMembersr.pt the: Gorhmissiort are experts in 
/imany fiplds,^^^ in prejlijcting 

>t he future . Rat her j?we havje, dojt our best to uncover the 
dynamics of Anrierican society and world affairs that we 
vbelieve wilftjetiermihe events; in the eighties. This report of) 
' the Gonimissiori/>4 J^^^ 

; forth* our views. ; ; ^- J 

The analytical wprk of the - Gommissiori was - ac- 
^ complifihied hyj9 Pai)els, each consisting Qf 516 1 L^Com- 
^missiohers^xyith appropriate staff."' The Pahels^robWliito 

J tnajor^ubject ar^^ tnfe E>^ 

^ecutive "praer that^^^ 

AOther ar^as that the Commission itself 'determined should 
be on the agenda. This approach gave Pan<;l mcinribers-an 
opportunity 10 gain considerable familiari complex 
' subject matters, and p the fiill Commission .with a 

wide ranjge of information not dftherwise attainable in the\ 



i;; '^'1', Jh0Pancls>rcrc»p6ns|blpfor|hp|ra^^ 
>v? me viovvs coptalncd In linj^[ Pand f eport q^^ 
^ ; ^fledt-the vle>^rof any bfanCh of goyfrnnlisnt'or of the 
H :V' Cpmnilaslon'as a whoU; , ; ,i i^l-;!,;- . 
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Our„coiiclus[ons(; are slmple;-Vtark, an(|;pninfuK There nye 
j;*?! ;Yo**mag|cbai^el5>?Ttbere1^ • 

"Tix; neither synfuels/ nor' new findSi^hgr -solar e^^ 
, rthe next di^cadie we:\vil)l have to make do-^with what we V*!^ ^ 

; > have, and oiu- mainihop^^^^^ increase; energy efficiency; A V 1 

V ; for that isihe rheaning of conservation. ■ . V- K 

• : : ' , /We say this mindfuH'pf the belief that all that is-neces; - : 'f rf^ 

Vsary js to:'*get the goyernment off ourlbaqks," to reldv- v j ; ; 
* "/egtilatlons\^ release the market price of oil and^ natural 
V' gas,ianff neW|kupplies will come gyshing in?b the iparket.- ^ 
'^ ^ /. We^do'nlpt think this wUl be so. There; is. economic 

V JqgJc to the release of price controls— if phased out so that' ' J > < 
V cQns:Umer and industrial markets-jare not disrifptedJ And u ^ \; ' * 

^; this is being done. The price of a prbdu^ ^ 
: fuirecbniMnic— and in the ''^ *' , , V ^ 

a)stTothefwise there are seripusjdi^^^ 
, ; - pf use. But that is ;a differentm^tter frgm saying that: the " 
.. jrelease ofj^rices w^^^ Yj^ 

■ ■thec^ofnatiiralgas,^ > 
^-ofprSaBctioh will coi^ allow ; ' - . : i: 

producers t^ pay ithe margirld costs of prbductiqn. But ; ] ; 
Vthat-is a far cry^ especially in the case of "BoniesUc oil, front '. : \ ' V . ^. 
v,; '?. saying that large new gushers or hew iieldi will come forth ^ -".^ - y , 
y : ^ to keep us warm jri the winter and cbolin th^symmer. The . . ' : 

/^V \ * evidence we have seen does a^t warra^^ / ' 

' V We say all this to^mphasize the cointinuing^riousness . : • »' 

V ^ :^f thfijm-oblei^ dearly in the l9ro^ v ^ ; - .:; 
. . .of ' * • 

■ mbmentaVy^ ^lut&rti^ated alarm- ami 'tKerih^^^ / ■ , ,y 

I energy probleJn is |(iot primarily one^ shorU^s; it is one « J 

* * It is said that , the release oi'Jfederal: to hdid largel/ for scjinic or ' ' ^ - ^ ^ 
y > environmental reasb^^ ' u ' it ^ 

the tnarketi Tttat too may be a decept ion. For onb th itig, suc|i an ^ , : ' 

K * . argument ignpres the large spoliations of th^ =. i;^ : 

l'^^^' : r It ignores the : < 

■ . large social costs-^ih expandihg cbmmunitiey, new infrastructures, , 1* 
1" . ' ^ demaiid^ on limited water supplies--that such rie^ might ; !. ' : v * ^' 
•^"^^ V entail /And if these costs are not renected in the markrt ^ ^ 

; fooling ourselves as to what we would be,bbtaining. . 



1;: ■ :-.„-^ .7-:/ iV-.' 



4: Wltl^oiil; Ihosej |w0^^^ Jong-rj^nse. 
V JrtVestment by^^^ munlcilpallty in the cptm^ 

^ridrnlc-grbvy tlti whlt)^ ncjces^ary to niect our rising neeitis 

^ H How 'ih;¥(ri^^ Wo em- 

P pifi^ (llqtato clifirerentlpri9rlt(e^ 

V ^^ItO years/whpn, tiie focujs ; 

f 'C> niuN^ tie ph enprgy: effl^icnty, And .tltere nrp the 
U rtoxt^^ have i to develop , 

■.^■l^^^ '^ i^|.c^ytjrse sources ioflemirgy'^upplyr^'::^ ''"^■■^■'-/J' 
' Enqirijy Ip^ is not; /the 

; i ; ' >3i^ an,uri^ieeded liglitJ ' 

fields, >from ; 

: - ; be rhor^ 

j L j e|Ttcie^ ^nd mbney , 

r « 'f^^k:;;!?? tHeiitpiof fuels. "I^ylore tljan tljat » it has toHiq an X 
; *p, i /qffortAt^^^^^ kind* pf^nerfe:/ hior^ 

r^4tioj^^ 

'^■'ith-thtai"-^""^-^-"----^^^ -' ^t:.v, ■ 



» '■ 



;;^'with tfi^^diff^^^ the|(?buntry.jfhys,^ 
i itiis cl{iafi:t*ha^ 

^aiitpniobiie^ j^^^^ and ^trucks>'ate/ the ^ 

/ 'F6jr t reason; transportation should Itaiye pripr-j,. 
;i|y|irvth(jj|lisa^^ 

' deVpte^i^iie^ ahdjcbn^mercjal sjiace 

h^^ting^d to industriarspecialtyjuse. And electric - 
; ge^er^^jpn^^a 

'Provided ^ 

some hydroiDOwerj^ / % 

Given .tiie japid change^ in the nature of teth- 

nolpgy and jT.esource^dap 

>yise in the long run to conc^^^ field>^ 

such aslsypfuels, to prpvidtf neW|Oiirces of supply " 

ih plaee]bf a dwindling; 01; ins^qare long-term oil; " 

supply. : We have to enjphiasizeLjexperinicnts* and 

atterhatives in the light bfntlil^et use and. costs. 

■ ' ■■■:,:e':*vvv'.'>*''^^'- . • ■ ' * ■ 
r^imati^ in any of these reviews 

SQ^^G9 to aVoid ideologicail 

iftcie^^ 

nplexitfes. ' 

....o .w^w.. ^wwh accepted by |ail The menihers of ' 
the Panel, although inclividuals ineyhably diff^as tb 
the e|^act weight Jthat^ shpu^ one w^ another 

prpposal;Or conclusion/ ufe central 
assessment^;,'; :■: - U 

work of the Panel has beeni pos« be- . 

cause of the cjuility;,^ of its^taff, ^ia of 



•.''f.^Mi- ...\ 



. There is little that' 
and prpposals. We 
smpHcities; or utopiari 
'be understopd^ih ;its c; 
Thi^ report Has b 



-'^..t, RlchwrU Corrigj^n, who has carried tjie i^ttjor burdeiy of I: ' 
r«vlMng the pt<?rl^l on eheray ancl making ;t^^ '*v * t 

Ing evidence inWIHglble to the pa^^^ , ' 

, tunfttp because Mr, Corrlgan, « trained ftQdiynt ' ftnd ' ' 
, reporter, haa covered the energy field for several years for 
NatlQfial JournaL He has learned to discount the fpre(3aats 
made so confidently In previous years, fo liriderstarid'and v , \ f 
weigh the ,partl^Jph claim? of special-interest groups. We ^ Iv ; . 
(jwe him a large vote of thanks, ' - , ' , 

; Mr, R. William Potter, /^ .youijB lawyer, cWled tl\e^^^^^^ 
burden for a lime of preparing the material on the environn ^ 
meni, but had to leave before'the conclusion of the reppri; '^v , 

, we lhahk him for his conirlbuiioh, The' Panel aj.^o apprcCi- • 
•ales the hdp of Robert Hamrin and WilUam fe Jordi^^^^^^ - , 
who contributed to the environment section, anc'Uhe'work 
of the Commission's nciminlstraiivc siaff, especially , * 
LouHe A. iRussell-Kawecki hnd Debra K'i'Atriick. ;^ - , • 

\, Commissioner Thomas C. JorlingMiaa; brought .a^v " V 

speqial point of viq,w to lhe>nvironjnenlal questions, a' , v 
view. gained from his* experioncp in govecnmenti some of v 

. his -ifJrobing, philosophical questions lire printed as av * ^ \ l^l 
separate statcni^nt/ ^ - ^ . /' » 

' Daniel ^ell " / ' • ' 

Panel Chalrpeifon 

Cambridge, Massa^chusetts ! * 

December 31, 1980 — 

-..>.■ ■ ■ . , « 



1 




MAIURAL RESOURCES, 



Eimronment 



CliHlrpctrHoit 
Dnnlcl Bell 
PnJifawwr of Sociology 
Harvard Unlvmity 



Philip Handler 
President, National 
Academy of Sciences 

Thomas C. Jorling 
Professor of * 
Environmental Science, 
Wiiliams Cgilege 

Theodore R» Marmor 
Professor of Political 
Science and Public Health, 
Yale University: ^ 



Michael McCloskey 
Executive Director, 
Sierra Cltd) 

Edmund D. Pellegrino 
President, The Catholic 
University of America 

Henry B. Schacht 
Chairman, Cummins 
Engine Company 



Senior Professional Staff 

C. Richard Corrigan . 



EKLC 



ERIC 



'.,.,'1 



TABCE'bF 



*1 



Infrodiicdoii 






. * * ' \i ■ 
Cltf)i|itcr 1 The Energy PrcUkniitonl \ > 


r. 


7 


Consumption Patterns / 




■ ■ 


^ : ■ / " 

, ' Supply Patterns / 




. '9' 


Energy Pricing Policies: The 1976s 




. 10 


- . Policy Options for the 1980s,* 




12 


The Case for Conservation 




;. ,20 


Opportunities for Conservation 




■ 25. 

a , 


^Cl|apter 2 The Environmental Challenge 




33 


Toxic Substances / 






, '■ \ — . — f ■ 1 — — ; — 

Land Use 




' ^^34 


1 The (jlobal Challenge ^ * 




, ' 35 


' • Regulations and Incentives 




- 37 


Costs and Benefits 






Environmental Mediation 






• A Cohserver Society 




■ • f 44 


Additional Views of Commissioner Thomas C/ Jorling 


■' 51 


Biographies A : * * v 




' :'M -55' 

^ r, ■ r , 




iO : . 


■ ■ , , • • , ; ' -'i"; . , * -■ 



vV, 




x TTi is the conglusion of jhls Pttnelthat ii.fi. energy 
\ ■ policy for the 1980Ji should be dl^iected; as the first , - 
. ■ order of business, tovywrd achieving fnr higher Jevels 

, JBLof energy efficiency. . . ' ^ 

The lUtlon will need substnmlftlly more output f ^ 
.Its resources In order to mnUunin ecoiilomlg growtlu The 

" Pftnel believes that greater energy efflQlency— that I's. .bet^. 

, , ter.wflys of using the r«w energy resources now consumed ' 
—offers jhe most slgnlfidnnt opportunities for meeting the - 
rising demnijil ifor energy; The conservndon of energy 
through old and new techniques and technologies ought to 
be regarded as an alternative source of supply, especially In 
itej3tfng the Xlenmhd for liquid fuel. Conservation simply 
rbp;csenis.fhe cheapest,, quickest, s\)rest, and least risky * 
way to restrttli) the mulon\S/^i'equlremcnts ior 'energy ^in * 
general, and for Imported oil In particular, livthe* 1980.4, ^ 

Not the least of ^onservation!s attractions Is the lessen- 
ing of a multitude of environmental Impacts and threats, 
as compared to those to be expected from virtually all 

. other energy sources, There are also advantages to national 
secijrlty that can be obtained through energy conservation. ^ 

Strictly on economic grounds; energy conservj^tion ^ 
deserves the highest priority in; national energy policy" . . 

. through the 19aOsv The assignm^eht of top priority to 

. energy conservation makes necessary a true commitment 
to this objective by the fedefal government, This would 
mean that the executive branch and Congre§5v having 
already made the decision that^many billions of dollars in / ' " 
public funds should be funneled into the energy seqtor, ' / ^ v 
would support energy-saving, initiatives with a much larger ~ ^ ^ / - 
share of federal resources than has been allocated so far, / 

/Energy-producing ventures, such^as synthetic fuels proj- / ; 
ects, would be accorded a considerably smaller share than / /\ 
is now contemplated. ^ T /\ 

In other ;w^0^^^^ Panel contends that if public ^ 

funds are tio be invested in the energy sector^ they should ^ 
go vvhere they are likely to elicit the greatest and. piost im- • 
mediate returri-^-that is, mainly into energy conservatipn. 

They should nb^be disbursed to the most costly, and 1^ 




tent> th^?«nii| ^?^pf^is \\\^ iiation U) ,ft(?lme higher mm , * 

effiel^hgy In m^ny §eciors ; ^ 

ihfti, ^n»f gy ficif ncy ^Ir^aay U IrtmrPvinB ftf ft p^ye th?it m 

mi widely re^pgnl?;^^. U is ihU nf[i(^'thai ih^^P^nei ^eeki^f^ ' \ ■ \ 

to ^nQPurage. ^ V , 

effleiihcy will rfpr^pnr^ih^^^of^ ^^hwlon lo ih^ nmioi^S^ 

energy pr^di^«mentrwhi^liha§ \m\\ developing for numy 

ym% ftnd will t«K^ nmny y§«rs to r^^olve, ^ , . 

Th^r^ ft very r^f^l possibility, for ^Kftmpk, thftt this 

.nfttloiv will li^ eonfront^d with int^rwpilons In d^llv^ri^^ of . 

oil fi'om ftbvoad during the 1980s. VolMntaiy vH)ils^^vftiion 

me«sures^otbvl0tisly would not b« sufflclQijv to^^riope with 

stiddcn shot'tttgcisof tuiy nuignituik, dovi^rnmi^nt^^nfarml 

rfttionln^.as well m oil ^YonrA weU-Htocl><?d 

Strflt^si^J Petroleum Reserve, would he necessary lo deal 
^wlth svi^h An emerg'enqy. . ' , 

There Is also the very likely prospect that \yorld oil 

prices ^yill continue tiVi ise, and there isiionnarantee that 

any en,ergy ^lollcy would avoid hu'tlfer economic sihogks 

Huch as those already sustalnedV Uu( reductions In ,U,^. rc" 

^quirements for imported oil, which higher levels of energy^ 
;^ efficiency certainly could uchieviS, ^ would mitigate the. - 

ttdvcrse "effects ;of supply interruptions or price hikes and 

lengthen the odds against siich occurrences. 
; Expectations of an early end to the nation's energy, 

predicament through a surge ^of newjsupplies 4>om ariy 
, single domestic sour^fe or Combination of sonrcesr-nuclek ' ^ * 

0ower, oil, natural g(\s,^ coal, solar energy in. all its forms, " ' 

or synthetic fuels--haye»l)c^n overblovYU and unwarranted. 

It Is Ibecause this Panel sccs'^^jqcaHy solution on the .supply * 

side that if looks tolmproycinttits in energy efficiency as 

the most pragmatic short-term response. At the sanU' time, 

research and development programs should be uccclcratecl 

to dsscss the potentij^^f allirimtlve ^^^^ sources, espc- • 

cially renew(ibla<r€Sources. ♦ ' ' ^ 

The Panel approaches tl\e cluster of energy issue's with ; 

some measure of humilUy. Overahe pa?it decade^, there 

have been countless attempts to craft (ji' national ..energy 

program! doubtless there will be more suciv undertakings 

durli>g the 1980s. Thosc^ engaged in .tHese exercises have 5 

found that energy forecasting is 

Very feW analysts have anticipatec^'the actual cdurse' <Jif^v 
events in the production, consumption, cbntrolj^and pric- 
ing of energy/Because the future is open to definition, the V / V . 
situation demands that pf^Op^ - vyi 

by^^lU who have a stake in what hapjpeAi^next—in othel^* % . . 

'wdrds> by aU Americans; ' • / ' - 
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Nq one > is truly qualified to pose as' an expert on . 
; energy, if the^broad r^acM of energy-related topics is taken ^' 
into account; biit iyo one can be excusS^ - - " 

/joining the'debatly, eitfier. The issues involve much nipr^ . 
■ than geology^ o/ e^pnomics, or engin^irin^ * 
>ingl^ field of inquiry, and really present questions about • - ' , 
which valuw the nation prjzes and which risks it is willing » 
■ 'tQ take. In the end.the public will be setting its own energy * < 

policies by the actions^Aken in the marketplace, in tbe con- \ ' , 
duct' of personal and community and business life, and in < . ^ 

Uhe political arenqV . / ' * - ^ 

-.•\- ■ ■ ■■■ ".. ■■■ ^ ^ . ' ■ 

. ■ ■■. ' . . _ •• ■ - ■ • 

It iTiay be that ilfe other domestic policy challenge of recent ' The * . 
times has.been addressed as forcefully and quickly,,and - Environment 
^yith such notable progress, as has th.e t^skjof halting the • ' 

degradation of America's environment. • , 

In the 1970s the United States entered intp.aitong-term 
commitment to restore and protect the quality df the en- . . 

virotiment. The signing of th^ Rational Environmental 
. Pdlicy Act (January 1, 1970)'signaled the startaf a decade 

♦ *of legis|ative'and administrative initiatives at all levels of , / . 
government! At the federal level alone, some 20 major en- ^ ' ' 

. virohmental laws were enacted during the decade. Jhe cori^, - * 

/ ,trol of polliUion and the preservation of natural resoyrees \ ^ 
y bepame major items of public business. ' ^ . ; • , 

, . This, ccfihmitment to environmental quality was mani- 
fested by the adoption of national air and water quality / 
standards,* by^ the inyjestmeOt of federal funds .in the 
construction of sewage treatnient plants on a massive - 
scale, and by the 6stablishment of^two federal agencies, ^ 
the Council on Environmental Quality in the Executive ! . 

Office- of the President and the ErivironmentaF Proit^c-. ' , 
tion Agfency, to monitor developments ^nd^ to enforce 

* standards.-"' ■ / „ 

Significant results have in fact been achieved.- The air * ^b' /" 

is indeed cleaner: data on ambient air quality in most, ' 
major metropolitan ^reas indicate that levels of pollution 
.have been reduced thr6iigh the enforcement of ertiissiorxs 
standards on stationary and mobile sources. And'the water . / ' 

is purer: measurements of water quality show continuing 
declines in pollution levels as a result of restrictions on in- , 
dustrial discharges and' improved treatment of municipal ' 
wastes. The benefits accruing from these programs include ^ 
a healthier environment as well as a more pleasant one. 

This is not to say that pollution has been brought • 
under control, or that the enyirorimental objectives that 
have been ..set will soon be reached, in the changing 
economic conditions of the 1980s, the nation will be facing 
complex questions about the costs of attaining further 
reductions in pollution and . of minimizing hazards to 



human health, while confronting mounting pressures on. — 

the domestic and global environment. ^ . * . * ' . - » 

• The context in which e^ironmental issues are dealt 
with' today differs from that of the^eairly 1970s. As the 

1970s began/Americans seemed to believe thait the' environ- * 
ment could be cleansed rather quickly, the 1980s arejikely * 
to be clraracterized by a greater appreciation of the magni- 
tude o? this task. After roughly a decade's experience with , 
the Clean Afr Act, the Federal Water Pollution Control _ . 

Act, and bther environmental laws., it ha^ecome apparent. > . . 
rthaf contrQlling pollution is neither sim^ nor'cheap, and 
that the pursuit of environmental objective^ may result in 
clashes wit^i other national goals. ' 

As these control efforts continue, controversies in- • ,\ 

evitably will emerge over how'high a priority sfiould be at- V . • 
tached to a cleaner ^nvirnmeint, or how quickly^,(and at - 
*^what cost) a specific environmental standard should be at- . 
tairied. The y;S. economy s^ffefs from higR inflation and • * " 
stagnant 'econoraic conditions, and it niight be expected / ^ 
that' the public interest in envjronrQental goals - would* 
slacken. But there has been no indication that support for ^. " . 

pollution control programs has fa^iw. Public opinibn; , ' 

surveys consistently indicate strong backing for govefn- " \^ . 
ment efforts to protect the environment, even as the costs • - . 
of compliance have risen. There is, however, *a wider » . 
recognition that these policies may have a marked effect, V 
positive or negative, on efforts to achieve various other na- " 
tiprial objectives. ; - 

• At wKat point might trade-offs between environmental 
goals and other national 'priorities be necessary? That will 
depend on essentially political judgments, to be made 

when the relative values of national objectives come into ■ \\ 

conflict. ThercMs no rule by which thejvvalue of environ- S> 
menfal quality can be assessed. • 

The costs of controlling pollution represent govern- « 
ment-manciated corrections to the traditional workings of ' 
the marketplace. I li the past,, polluters used common 
resources— air* water, and land— as free receptacles for 
their wastes. The degradation of th^^e resources reduced . ^ 

their value to,the public, although an accoynting of these 
losses had not appeared in the nation's economic indices* 
- In the 'i970s the United States began to require pol- 
luters to internalize the costs associated with the abuse of , 
these resources. Now those responsible for pollution are 
being held accountable for preventing, minimizing, or ' 
repairing the danlage. T*h'e costs of control are added to the 
prices paid by consumers for the goods and services pro- 
duced with jthese resources. - . . 

• As the cost of compliance with environmental stan- 
dards rises, users w\ll tend to curtail Iheir most resource- 

iptensive processes and to raise the prices' of their most " ^ 4 



resource-intensive goods arid seEvices| leading to reduced \^ ' > 
production, lower demahd, and less^pollution. In/some 
inst^inces, users will be unable to recover their additional - 
expenses because of market coifditfons; if they ^c^nnot * 
otherwise adapt their operations to pffset the extra costs, • \^ 
the effect" will be to .curtail or halt the use of that resQurce, ' . .. 

.- .^ Environmental stindafds are^not'^ . ' / 

/smoothlyintothe workings brtheeponomy. They can haVe . ' , 
disruptive effects Qn employers, employees jfind cqmfnun^^^^ 
ties,, and federal assistance may be ne(^ssary ^o help; '. \ 
relocate or retrain workers who loie their jobs a^ a result of \ , . ! 

' federal environmental staijdards*fWherrari ^ ' * , 

standard appears to threaten th^ economic viability of an s 
industrial facility—to cite the. most extreme, and' rd^^^ . . 

rare, instance of conflict— societVjfliea is Yaced with the ^ 
question of w^ethef the standard|w >yorth enfor^^^^ ! ' 

..^ . TTiere caiTbenO'fixed rules for settling such* q ^ " , 

'In light of the exp|^ested natlo'rial intereM ip prot ^ 
improving ^nvironrnental quality, the political. iprocess; ' . • 
seems to have put the burden of proof on thosefwhd seek a ' ^ 
>^eakening or 'postponement of ^nvironmentaf standards. • V '. . 

In 'circumstances' that pjfesent clear threat to public ' * 

he^lth^ t^he eilforceTOeritybf.envimnmenfal standards Tntist - 
fake primacy. .The safe^uarding*of ^natural r^soiirces has 0 / 
beqom'e' d . continuing responsibility of t*he 'publi^^n^' ' • ' 
jprivate sectors, and should not- be regarded as easily. , ' ! 

expendable. -^/f, ' ' . v/^ ' . ' 

The nation-s^trommitnniQnt to a cleaner environment is / ' 
not absolute, but it has been given a high priority/ Only in ' ' ' . 
some few instances should ac^i^n be deferred j^ecause o 
serious and irreconcilable conflicts , With' other objecfives:^, 
That is the .legacy of the first environmental decade. * 

The ehvironmer^tal objectives^ that were set in the . " 

4 970iare1ikely to remain goals for the 1980s; however, th 
methods used to attain them mi§ht be changed. The en- 
vironmental regulatory systeni is a new one^ and some 

, varia:lions in approach -may. be warranteid to make\the^ 
system work more effectively and with less discord: .More ^r - - 
significantly, 'future gains in energy efficiency resulting J. 
from rising energy prices can be expected'^to limit the pollu- 
tion that would have occurred had energy consumption V 
followed-its previous high growth rate. Tlje niodtration in \ 
demand for raw energy resources may prove to^ be the most 
effective , means of protecting environmental quality, 
because so,many . environmental problems are associated 
with the pirpduction, the transmission, and the consump- 
tion of energy.. . . 
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This Panel begins its assessment of the energy situ- 
ation with a sense that the dimension^ and charac- ^ 
ter of the problem. have not been well defined. As ^ * 
the nation moves into the 1980s, an appreciatiori-*^^ 
of the long-term nature pf the energy crisis is in ordert^V / - 

There has been wi^pread doubt, reflected iii public ; . _ 
U)pinionj>surve^s, whe^gp* the pation really faces a crisis . 
5nd, if so, what the nature'of the trouble is, what caused it, V 
alid hov^it should be harjdled. Jn the absence of a^commpn • «. 

understanding of the problem, it is not surprisin^that cor- . , 

rective actions Jiave been difficult to find. » 

The J^ahel wishes to emphasize that there are several \ 
timeframies involved in effecting a massive transition in / . , ■ ' 

U.S. energy systenis. The present-predicament aroje from 
a copiplex .corflbinatiofi of events and drcumstances, in- . 
eluding the faqjt that this country -s knowiT reserves of crude / \ ^ ^ - 

*oil are running dry. The problem should notb^ regarded as . ^ - . 

something' that c,an be cured with any magic formula . w . 

within the next' 10 years/ 

It could be said that the'^United States brought its . ^ 

predicament >upon itself by failing to husband its^imniense , 
natural resources more wisely, |)y failing to prepare sooner 
for a transition from a petroleiim-^^||^(:onomy, and by ' 
failing tojanticipate the imijact of i^lH|m 
the world oil markA. The United StSS can, fiowever, if " 
time and circumstanQes allQw, accommodate itself jtb the ' 
closing of the &ra ojF cheap energy. * 

■ - - ■ » . 4 . ■ ■ ■- 

4n evaluating the presetit. energy situation, it is useful to \ Consumption 
break down national consumption figures by principal sec- Patterns 
tors and regions to show how much energy, and what kinds 
of energy, are being used for which purposes. 

Aggregate figures show that total U.S. energy demand 
increased spora^dically during the 1970s before leveling off 
in 1979. Demand in 1979 totaled 'about 79 quads* (quadril- . 
lions of British thermal units).* A closer look at the 



* A British thermal unit (Btu) is the amount of heat needed to raise the 
temperature of one pound df water by one degree Fahrenheit. ■ 
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numbers reveals jiiat virtU^U^alKof ifh^ growthln energ'^ " 

- d^mahd. during the 1970s occur^ediwithin two cgftegories— 
in the generation of qlectric power, and in the^r^sporta- 
•tibn sector^^j ^ ' ' ' ^ v ^ 

- 8 The tr^sportation . sector is a spQ,cial case, because jt ^ ' 
operates almosf exclusively on oil. Private automobiles^y. 

. tolint for about 55 percent of coiisumptioh within thi^^c- ' > 
? jorr'tjucks, 24- percent; planes, 8 percent; railroads, 4 per- 
|:ent; and buses, less than 1 percent,' with »ciXher forms of 
Warfsportatibn (pipelinjcs, ships, etc.) making up 'the 
balance .'' ^ ' , ; 

private automobile almost'^surely wijl remain the 
.principal means of transportation through the 1989$ 
beyond, although other y^eliicles offer, far more energy- 
'efficient methods of transportation-. Past government 
^policies— including the issuance of government -insuried 
mortgages that spurred the great postwar growth of sub- 
urbia,! and the construction of the ^interstate highway' 
system] with the proceeds of motor fuel taxes— virtiially 
guarantee that the car will, continue to dominate the na- 
tion's transportation system- through tl]e end of this 
century. ' , . 

Moreover, gasoline consumption is highe§t^ in 'the 
fastest-growing regi'ons.of the nation, in the Sun Belt states ^ 
that are riot well suited to fixed mass-transit systems. Two ' 
states, California and 'Texas, accpunt for - IS percent. of 
-.U.S. gasoline consumption; New Yofk 'State uses about 
. half as much . gasoline as California.? About pne^rfhird of 
^:all gasoline, apcb/ding to goverrtment estimates, is used for 
commuting toand frohi' work. Three-fourths of that fuel iS 
/ tised-by. Workers whfrj^^ lO miles oY^more fr^Jm their jobs. 
Mo^e than half the j\ation's jobs now "are located on the * 
fringes qf major 'Urban areas rather^ than inside central 
cities, wherejnass-transit sys.tems.arf cpricenttated-^ 

TheiOther three end-use sectocs, in statistical portraits i ^ 
of U.S. energy use, arfe resid^tial, commercial, and Indus- ' 
' trjah These three sectors showed Very little change during 
the 1970s jn'total energy consumption, except for their in- : 
creased use of electric power. In addition; these sectors ac- 
tually consumed much less electric energy than isattributed 
to them; approximately two-thirds of the raw energy that 
goes into the generation of electric power from fossil fuels 
is lost in" conversion and transmission, and is n^A^^ 
delivered in the form of electric power.'Xhiis, the rikioh is^ 
really using less energy thati is commonly recognized. This 
loss of delivered energy is one drawback to .be consider^ed 
in energy policies that are designed to stress heavier 
reliance. on electric power. 

, In the industrial sector, which is the No. 1 user of. 
energy, consumption is concentrated within two regions and 
a small number pf manufacturing operations. According . 
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■ tb one government survey, •nearly half the energy used by 
-the iJ.S industrial s<:cto^1i^the mid-1970s wa^ consumed 
In two of the nation's nine censtis; regionsr-the^West Soifth 
Central area (Arkansas, Lqiiisjafta; Oklahonia; and Texas)r 
and the East North Central industrial belt (liiinoiJT Indiana, 
Michigan, Ohio, Und Wisconsin). In 1974, i^pstries in 
these two regions u^ed a tbtal of 9.9 quads, half the .20. 1 
quads Used by the industrial sector nationwide^? ' « 

On a .nationwide basis, accjoVding to tlvp sanie sifryey, 
the chemical industry^accouhfedior one-fcmfth oftbt;U in- 
dustrial energy use, or ^.2 quads; t^e priinary nietals g/oup 
(steel, aluminum, and others), 4.8 quadsV petroleum refin- 
ing, 3. 1 quads; and the^paper industry,' 2.2 quads.' * * 
• These figures illustrate the iroportance,pf (^il .to the 
U.S/ economy and Jn the U.S. energyymfx, espteciAlly in 
transportatiori and in certain oil-b^d iitHiistriei such as 
petrocheniicals andrefinihg. 



The ro(^ of the U.S. energy jfredicament may be saiS to Supply^ 
lie in the shrinking domestic base of, conventional i:rudeft -Patterns 
;oil, ithe nation's primary energy soQrce, Oil -production^ 'T"" /• 

^ begtfn falling at the staa of the I97bs, and despite a short ^ v 

' surgie in output Ayherioirfrotn Alaska's North Slope began ' : / 

^flowing, the slump appears tb be irrev£rsible. ' » ' 

Most government,.industryi ahdj^c^ei^ 
that ^onvenlipAal', crude oil ppoductipn i^ on a downhill ^ - 

' course. Recent projectiohsby the Central Irit^Uigence Agency, * \ 
the Depar(niiJntofEnergy,'the General Accounting Office, v 

^the Gongressi<^al Budget Of if^,^^ ' ' • 

Exxoi\^ndiShelUto cite severar^^^ -r , 

indicate that therV is vpry little hopi^ for* a resurgence. 

U.S.- oil^rodW^ \ . 

barrels a day in ,1970. (On/ milHoiT barrels of oil V^ay *. / 
equals r6ughfV2 qUadsayea?^^^ ' *^ 

• 8. 1 niHlion^bari-els a da^r^^^ iy the first fe^ 

Inonths pf bSQ, Ijad cjtabed biack' uj to S.7 miUion^rels A " • ^ ^ . 
a day.^e rebound was^u?^ to th6 l9'3[^7staft-^^ ^ 
tioh^ on Alaska's *NprthJslope, with** Alaskan:.oil4n"H980 , , * • 

. flowing at^a rate of 1.6 million barrels a d?y. Without this • ; " ; 

contribution, U.S. production would h^vfi been only % ' 
million barrels a.day.* % ^; • . , 

The record-lfetting reserve atlPjudlipe Bay was dis- * ^ . 

covered in th0 late 1960s; nothing approaching the magni- 
tude of thqt lO^billion-barrel bPri?irtiza has been reported iff 
this country?, smbe,^,despitie the enormous increase in the 
value of oil and sharp acceleration of drilling at,tiivity; U.S. 
proven reserves of jcrude oil have d\vdhdled over the past 10 
years. At the end of ■ 1?79 Ihe oil^industry ^ 
reserves at 26:5 billioriirbarrels,;^representing only about 8 
years' supply at the current rate oj prodfittion.' , ' , 
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Demaijd for oil continued to rise sharply ill fhe early 1970s;? » 
resulting in ihe abandonment of the Mandatory Oil Iippor^t 

' Qubta program in spring 1973vTHe percentage of imported - 
oil in the nation's total oil! supply rose "sharply, nearly 

: reaching the halfway point Ify the late i970s; domestic out- 
put simply could not' satisfy t:onsume The entry 

i of the United States as a major buyer in the >yorld ojl trade 
alloNyedlhe mejTiber nations oft^ * 
leum Exporting Countries (OPEjl?) fa raise their prices.And 
collect the| profits associated with a sellers* market. U.S. 
importers were tompeting \>jjth -European and Japanese 
buyer^j^among others, for access to'limited supplies, v 
This^ nation's ' mounting reliance on imported oil, 

.\,espeeially from the volatile Mtddre Easj, also subjected-the . 
United States to the hazard of interruptions in supplies 

; through, political of military actiop.-The oil embargo bf^ . 

: 1973-1974 and the curtailment of "^Iranian production in 
1979 caused serious economic shocks to the JJnited States ^ 
and demonstrated the risks invo!\^ed in. such reliance on ' 

Middie^E^^^ ' ; ' 

^DuringjtlifelSsGs the JUrS. government sought to assemble 
a set ofttiati^^leriei^y policies that wcjuid respond to the 
'oil embjgjrgo^ and the 'escalation of world oil prices,, The 
governmefit manifestly was unpr^ared to deal with the 
challengie^•in the succeeding years, the gcj^g'was slow, the 
debates were bitter,, 'ai?(J the energy 'situation in many ^ 
-respect^ got worse, .0 , ■ ■/ ' L . 

, A fiill review of the energy policy prpnqun'cements and . 
" laws of th^e 1970s if beyond the scope of this reiJdrt! But y 
orte poinjjo be maj^ is tjiat there has Been an underlying^C 
divergence of opinion betwe^en the government ancj the , 
governed on a crjiciaTmatter of energy econoinics — that is,^ 
on the "qijestion of ''\Vhether energy is underpriced oV over- 
.■p^iced,-^ - .• ' ■ ■ ■ ^ ' ' 

The past three Administrations have based their = 
'' recommendations at le^st in part on the proposition,^ oftjen 
uhstated, that energy Jias been too cheap, and that con- 
*sumeii ''ought to pay the ti:ue:'p/ice; bf fiiel and power- 
that is, a price related^to. the energy-equivalent y(mie'of>a 
" barrel of iriiportea oil. The pQblic's reading;( '' 
problem, it seenj^aif^e toysay, has been^ exactljKi^reve^ 
energy^ pric^have risen top high, fjovernmont 'officials 
' hkve never presented a stjohg case directly tp thespuBlic on 
the cqunterpfoductiyfe effects- of pn control^, and poli- 
des designeifXo piisH prices even higher thus appeared to 
be ill-advised and harmful:* . 
I ■ Economic theories dictate that energy'be priced ^t its 
replacement post, thdri^^he going rate for the next avail- 
^ able unit of supply. IT price^^aw held below^this replacemetit 
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■ leVel, consumers Ayill not receive^he pi^per signals m th^ 
-o marketplace, and will consume more energy than they or 
whole can afford, ^n^rgy proqucers, mean' 
, to meet demand it they cannot 

V receive \yj^^^ (hey regard as the real value of rKjir products 
p in the m^ketpl^^ 

'i^^r In ifractice^ thes^ theories can resulf in rapid, across- 
r^' '- the-bo^d price inci€iises Jt|;iroughout the ecc^bmy as 
C domestic energy pric^ ^se to world prices. If price con- 
.' trols, 4uHng the 1970s held donjestic oil at an artificially 
' ■ V (bNy levelr-tt- is . also true that the' OPEC cartel Jlbruptly 
' lifted prices to an artificially high level in relation to the 
* triie cost of gelling x)il fror]i exislihg'^fields. OPE(S prices 
5 '-^ have been jjased instead ofi an assessment of the real vblue^ 
^ > cOf ihis fi 

_ ^ : j In the United States, two recessions, soaring inflation; 
A a sharp drop in the.dollaj-'s vafue, and a large increase in - 
the U.S. trade deficit have been attributed to. the corvse:^; 
quences of OPEC's actiorft. Even*vv[itlf price colntrols h^l'^ 
'': W ing^^d^ domestic^, fuels, energy ;prlces 

• ^ precigitously in rel.atioh td the prices, of other 
sfej\ices. The Consumer F^rice Index,, starting. ai 
ibp in 1967, increased'tb 217.4\t>the end"^' 
. energy component of that rndex,' also startfnj 
1967, reached 275;9. The Prdducer Price, 
of wholesale prices; rose frojn 100 to 236;; 
period; its energi component jurty:^ 

It is clear that higher "priceSgh^^^^ 
nomic growth outside the en^fg:|^-^^^ 
/ Council of Ec9nomic:Aavisers:haS^^ 

the "net oil! Brag**— that is,f th^jjlhi^j^e^ of 
''^ wealthi^J^on/oil consjumers ttiiforefgn^^^ ^ro- ^ 

^ducers,«minus the funds that oil produWs7pi;e^^^^^^^ - 
; put backJintQjl^e>U;£; econ6my;fAccprding;to Coul^-? 
cil, th^nel (jrt^ragmcrfeake^ ' 
expected to incFease by an aidditioM^ 
• . (That was oil the basis^of *I979 y^ai^^^^ prices, which ^ 
have-^ince gone up still\higher.)-gy'ttip^^^ of 19^80, the hbt' 
oil cirag was expected to h^e incrW^e^ oyer a 2-year*span 
fl . by an amount equal to 3»«rcent of tne nation's gross^a^ " 
tional product (bNF).*° ^,^1;:^^ > ^; /; - ' ; 
By insisting on liftiiig":pnce|controls On domestic oil . 
: slowly, Congress has allowed.W-S^^spnsumCTS tp avbid paying 
the full current, rate for energy- supplies, and O.S.'reKance 
.^ on imported oil probably increased as a»result.,But it colild ^ 
also be'argued that Congress bought time for the nation to 
' adapt itself to the new era of high^riced energy; and that^'the 
economy benefited temporarily from tfns graduial education C 
in energy economics.. All domestic crude oil will be ^^econ- 
trolled by October 1981, and new^natural^as will b^ee>^empt , 
from controls by 1985, according to current schedules.: 
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4 f-U.S. pro^UQtiort' crude oil continues to-^^ecline. aVis 
; expected/ lajg^^^ of energy from other sources^^uK, 

be Tequiref^jmply'to maintain energy supply. ' 

■■ Supppse/ f^ex^ that U.S. production of f rude oil ' 
/ di^pj hyA^^onbaTvelsaday by the close orf this decade. > 
This JMj^^worst-case estiniate? it is a conservative<i3ro-\ 
' > je.ctio|ibj^^ data. "To replace the amount of 

: v e^^^^ in 1 million barrels a day;^ which is the 

; ' yearw equivalen^pf a^^ 2 quads, the following' 

\;iroUiu be heeded: 

' . ! • □ Construction of up tq 100 new nuclear power reac- 
- tors of 1,000 meg^wahs each (iiiore reactbrs than 
^ , are presently in service); or •/ 

^ ^ / □ /Mining roughly 400 million extra tons of cdal each 
^ . year, representing an increase'of one-half the cur- 

' ; rent production rate; or 

^ □ Operation of 2p synthetic fuel plants, each capable 
V . of producing 50,000 barrels a day of fuerfrom <:oal 
^ A or shale; or , » ' i 

□ DeUvery of an^extra 2 .tjillion cubic feet a year of 
'natural gas, or more than one-tenth of the current 
\ producti|on leVel of this fuel. / ' • / 

Little of th^s energ^' could be stihstituted, directly foif 
^ oil.* These figures illustrate the' massive demands thai*- 
. ^ would *bfe placed other resources nierely to maintain'tWe 
current level of U.S. energy productionj<A wait-ahofsie 
policiJf will not. suffice.r Nor will 'longer-term policies,/ 
^ although necessary to help effect a transitioij to renewable 

/resources, be t)f much heip between 1980 and 1990. ' ' 
. Assnniing this.forec^fst of a drop of 1 mrllion barrels a 

' day in U.SV oil' production during the 198ps,. the foliowing 
V options are available for Consideration: additional reliance 
. on imported oil; all-out prdduitipn of co^^^^^^ fuels; 
\ : quick tranilUpii to renewable resources; oha strpnger com- 
J . mitment to energy conservation. ; 
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^ Since the .1950s, the U.S. government has spoken of the 
national security advantages of self-sufficiency in energy 
producjtion. Clearly, the United States cannot allow itself 
to become overly dependent on imported oil, which is 

. expensive and unreliable. Such reliance makes this nation- 
vulnerable to. political blackmail and economic warfare, 
and heightens the risk of military confrontation in a 
worldwide scramble for access to oil supplies. Yet this is, in 
practice, the policy the United States has been following 
since the domestic production of oil began to drop. During 
the 1970s, annual imports rose by as much as 250 percent 

Vover the 1970 volume.'* 
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/ ; The Unitipd States can continue to meet its energy jr^- 
guireihents by bidding for more oil on the world market. 
This course need not be as reckless as it sounds. Wl^ile^uyr 
ing more oil abroad, the nation could seek to diversify^the 
sources of the oil, and at the same time commit itself to 
buying oil for the Strategic Petroleum Reserve as insyrance 
against interruptions in deliveries. 

' One troubling aspect of this policy is fhat there might 
not be enough oil for sale around the world to meet the 
needs of the United States and other nations. Much will 
depend, pf course, on decisions reached by oil-exporting 
countries as to the speed with which they will tap their 
reserves. Much will depend, too, oh the success of expld^a-- 
tory drilling in frontier/eglonsWhich might add consider^^^ ! 
ably to total production capacitTi^. * 

Nori-OPEC nations outside tn^orgmunist sphere can 
now produce a little more than Ifalf as much oil as the 
OPEC nations, whose total production capacity is estir { 
mated at*32.6rmillion barrels a dayi This represents a noh- 
OPEC production increase of one-third since l?76.'^ The ' 
OPEC cartel still dominates the market, but other supr , 
pliers are weakfeTling its control. ^ 

Whe.ther the don-OPEC nations Will continue to' booj^t 
production during the 1980s is an open question. Some 
observers expect that non-OPEC output wlU rise as high as 
30 million lb 40 million barrels a day by 1990, and expect a 
worldwide oil glut. Others are not' so sanguine.- One 
specialist suggests that total world oil productjon, includ- 
ing OPEC and non-OPEC di^, will.peak during the 1990s. 
Oil-producing nations could not be expected td rai3^^^ 
production rates In the meantime if oil's value is likely to 
k^ep rising. Exxon expects t|iat,^even with a substantial rise 
in non-OPEG production, total world o^itput wijl level off 
by the year 2000. '^ . V ^ ^ 

It should be kept in mind that nori-OPEC oil is not ai^ '; 
cheaper than OPEC oil; indeed. North Sea oil is priced at a 
premium- And it is doubtful that any oil-producing nation- 
would deliberately lower world prices .by Hooding .tt|e 
market. ■' ^: - ' \ _ ■ ' : ;. v ■ ' .'■■■^^'r. 

^ . Another factor to be consideredjs that the develppinig; 
nations of the world will need an ever iarger share <if^: 
whatever , oil may be'avaHable. The United States, whibti^ 
rapidly became the WoHd'$ leading oil importer during trte. 
1976s, may antagonize both developed and developing n£|j- 
t ions by bidding fpr additiond ilipplies and thus provokr ; 
ing further increases in oil prices. ; "■t--'- 

the oil-importing nations, including, the Uhitij'd 
Slates, damage one ^anoth^r by bidding for oil amid; fea'ri? 
of a shortage. The 1979 Iranian" production cutback led 'ip 
a doubling of world oil prices; although world oil produc- 
tion actually was higher than In 1978, because of pahtb 
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■ buying by c^panift^i^verhments/and i In- 
; creasied reliance on irf^Borted oil by the United States might 
lead to worse/ consi?(qiiences in the next real-or perceived 
emergency7> i'h::- ' ■ . • " '^^ ■ . • • ' • 
Even at currerit^ixriijort leyels^the^ Unit^ States is not 
prepared to cope :Wth a major interruption in supplies. 

• Emergency coriditioiis might require th.e imposition of ^ 
rationing, progran^^v which the government does not yet 

Vseem in al positio^3^ should 

• also develop, in concert with other oil-importing nations, a 

- workable and equitable oil-slharing arrangement' for possi- 
ble emergency u^e>V ^ ■ 

^ This Panel cj^^uiot guess at how much oil remains to be 
' . - found in the wp^ld', or how much of it eventually will be 
^brought tO'market\ o( at what price, in b^^^ economic and 
political terms; BecauseUhe u noertainties 'are so great and 

- the risks so high, the P^nel concludes that 'a national' 
policy— whether explicit or implicit— of telying on addi- 
tioifal purchases of imported pU to meet future U.S. energy- 
demand cannot|be pursued. However, this does not mejan " 

Jhat the U.Si.^|;g6vernment,^an]d .U.S^based oil fIrIhs^ 

Ihbiild not help' expand worldwide production capabilities, 
or seek Scces^ to som^ of the new-supplies that may 

■ : be'^ome available. Among, the oppottuiiities to be pursued 
are further dfeVelopment of petroleum reserves' in this 
hemisphere, .ilot^^ in Mexico,- Canada, and Venezuela". 

The United' States shouW not a^baridon efforts to buy 
oil ifor the Strategic Petrofeum ResferVe, which currently 
. contains leS^ t;hah 100 million ^barrels, about two weeks^ 
supply of imported oil, The 'Panel . recommends : that the l; 
' next Administration exercise every effort to obtain more 
oil , for the Reserve, unless market coriditions are such that 
i)urchases would have clear and immediate adverse effects 
on world supplies and prices; . ^ 

Drawing oil from the Strategic Reserves could onIy< ' 
lessen the immediate effect^ of a^evere shortag^ howeve;^^ ' > 

the existence bf a fully stcicked reserve would n^^ /-v ■ 

sufficient ihsurance*for this natipn to look abroad for extra ;y 
energy as a long- term policy. * -W ■■ ^-h-^ 

• * ' ; ■ • . ■ ■ £, ' : .■.;>'"■' ' • * 1 

\ The next option ;to consider is a, stepped-up effort U) . A!^pre / 

; increase production from other conventional domestic , ^ Conventional^ 

resources.: ' , • ^i^ls. 

Few would quarrel wjth^he objective of increasing the . : 

' jDercehtage of domestic reso ' |!! 

: mix. The; relevant ^^uestiDns are hpw miicli energy, and \ 
what kihds bf energ;y\. the^ljnited States wi 

contributions pan i;^aspngi)ly. be expected frorp^ c t| , 

.tion^^ nonrene^Scable, resources toward meeting this de- ^ , 

mand; arid what economic ^nd environmental costs would ' . f^- 

be mciirred in trying td increase present rates of produc- /; . 14 
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tion. Certainly the idea of quicKly reaching national self- 
sufficiency, as outlined by President Nixon in his Project 
Independence" speech in J973, has since been widely dis- 
missed as unrealisti^. V ' ^' 

• ■ ■ ■ ■' "■•<:. *:•/• . • . ' ' ■ ■ . • ■ ' ■ 

oil. The Panel assumerthat production of crude oil 
will drop by at le^st 1 million barrels a day during the 
1980s. Higher, recovery rates from some reserves and new 
discoveries in-frontier areas at best may partly offset a 
steady decline in output from producing fields. The United 
States cannot count on oil that has not yet been found 
inside its borders to ipaintain its curripit. production level. 

Natural Gas. As is the case with oil, proven resei"ves of 
natural gas declined during the 1970s d|spite rising prices 
and a resurgence in drilling activity. According to the 
American Gas, Association, proven reserves at the end of 
1979 totaled 195 trillion cubic feet, H;:^presenting only a 
10«year supply at the current production rate." There are 
recent ifidications that newly tapped reserves may stabilize 
tne gas supply. Some of the new production comes from 
^^trj^ pockets 6f'gas that previously were, not considered 
woVth jdeveloping. In the Appalachian area, for example, a 
"^small-scale bo'om h&s improved local supplies. _ 

It is. also possible that sizable hew supplies can be ex- 
tracted from very deep reservoirs, from ohce-imperietrable 
foripa^iohs, and from geopressurized brine. 'Still, there* are 
no guarantees of adequate long-term supplies. Oas pro- 
ducers have been offered special incentives to develop new 
supplies under the current, regCilatory framework, bu\ tl^ere 
;s no assurance that recoverable resources .i^ll expand 
uppreciabiy. . ; .: ■ j 

• Onp project that deserves special mention is the pro- 
posed Alask^a Highway gas transportation system* which 
wo'uldvprovide the biggest ailditiori to national supplies of 
hny. energy supply project 'now pending. This pipeline 
netlvork would carry inore than 2 billion cubic feet of gas a 
day from Alaska's North Slope to mar kets in the Midwest 
and on the West Coast, tapping a reserve estimated at ?6 
tryiion cubic feet. Its construction is expected to cost i;nOre 
than $20 billion, a record expense for*a commer^I venture. '* 

^ The Panel recommends that Congress?, reach an ex- 
pedited decision v^hether, and how, development ofnhis 
pipeline system should take place. The lead times involved 
^n construction already guarantee that North Slope gas 
cannot be brought to markets until late in the 1980s, and - 
the question of how the project will be paid for, if it is to^ 
built, should be settlqd quickly. 



oGoal. U.S. coal reserves are more than adequate to ^ . 
meet the nadon's energy requirements under any conceivable ^ 15 
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^. :^-^-TTl^ — • ' •• . ■ ■ — ; ... • : ^ — — 

circumstances, jn terms of Btus. But th^ direct use of coaj 
; ^an take careof ^nly a small^^^^^ 

becaus^e 'so much of the econom s 
y speiifk ^ * . 

V . > ^t prese ^ , 

; .prqductipn is used in elecfri^^ 
i ^ was • : 

. residential and commercial sec- ; . • 

j > jtors yejfrs a^p' b^^^^^ natural gas, and by diesel fuel 

from the transpokation sector/ In^r^ * ; • 

i : within the industrial sector has dropped, from 4;^* quads in ' ■ \ 
■:. 1973:to 3.6 quads in 1979; Biecause the largest "potential > * v - 
. <:ustomers Tor coal over the«hexf several years, are . ' ' 

/ tri^ utilities and c^^ - , / * ' 

■ r limits to the likely exparisioi3L 0 in »do'mesti<^ ' . . 

;-V-:.niarkeis.5),' ' ' /-.V . ' • y:/ ■ ^v// v^:^:-:';' '^^ .-^ 
\; V The iiow^lant^nd Industrial^ 

requires that'new electric 'generating pta^ by • 

coal or ttuclear' energy rather than by oil or natural gas. ^ 
This.gives coal a clear governTrient-sanctioned advantage . ' 

' over Its two major competitors. Large industrial boilers ' 

also are covered bynhis law, so that coal ought to capture / ^ ' 

:■ ^ new orciefs in this markeV. Utility and inc^ustrial boilers . 
already^n service that are deemed capable of burning coal 
also are affected.rOtherwisej hc^evef* ther^^ much . 

domestic.market lerritory forxoal to,p , 
new tech nologieisotb process coal im • 
or to make possible the direct conversion of coal to elec- * 
tricity at competitive prices. The util ity and industrial 
markets, as big ai^^they acey are small, in jelatio^ ' . 

U.S. energy pict^ :and in^their s^ ' " 

use more coal. T^e oil that is lised in the generation of elec^ ' , 
tricity, for exarnpl^^mdypted to l.^tnillion barrels a day 
in 1979/almost 3 quads— a substantial figureVbiit.still only ' 
g- about pne^welfth of all oil consumptibn.'VCo^^ -o 

prime source of fuel for gerierkhing electricity. In addition, ? 
\ the lead time for construction of a coal-firfed power plant r^ - 
about 10 years, mg^ning that coal's domestic potential for 
, the 1980s already has been fairly well defined; = . ■.. 

Coal exports have risenvsince tlie mo'^st r^^ "* . - : , . 

increases, bec;ausb- U.S. coa^ 

trial and utility, boiler^ in Eurppe ancl Japan at a competi- 
tive costMf a brisk export busine5^;can be sustiained^^ * 
seas sales of U. 3. coal would help to offiet th^ econoniic . ■ • 

dragof purchasing imported oil /One recent study d . 
that the United States . could dominate a fast-growing - . ^ 

. world coal market, jiist as Saud^ Arabia has been the m^^ ' ^. ^: 
. decisive participant in world oil trddeJ^ 

However, there are" still many factdrs militating . ' 
against a strong expansion in U.S. coal production. These * 

. include the safety and environmeritat^hazards associated • ^."^ / « 16- 
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: ivith^the mining and turning of coal, the lack of adequate 
trainspoi;t systems to move more coal into U,S. markets or 
,to export terminals,.and the threat of long-term changes ih * 
climate as a cesult of carbon dioxide emissions. 

J. Nuclear Po Ibis how apparent that nuclear power 
01 not deliver nearlj^^s much energy before 1990*^s was 
- once expected, and thatj, its future role in the na^on's 
supply mU is'likely to be quiteiimited. A drastic reduction 
In projegions for new nuclear plants has t-aken placfe, With 
"electric utiliries'cainceling or defernng^^^o^^^^ 
• tors. The causes include risihg constfuctiph costsVsl^^^^^ 
derjiand for electric go>yer, and new regulatory require-' 
V ments that w(?re imposed, after the 1979 accijlent at the 
Three Mile island pov^ plant^^ ^^^^^ 
- l^uclear power plants were providing about It^figrcent 
/ of the nation's filectncity^ in mid-1980, with 74^Stors 
' listed in operation. There were 1^6 units in ope^ion, 
under construction, or-ori order. In 1975, the total of 
operating and planned units was 236." 

Such factors as the widespread fears about reactor 
safety^. the continuing absence of an acceptable system Tor 
lohg-term .disposal of nuclear waste, aivd doubts about the 
adequaicy of U.S. uranium reserves to support a major ex- 
pansioh of light-water reactor operations, ledjhe Panel to 
conclude that the nuclear option cannot be expected to 
prpvide any more energy than is already scheduled, for the 
foreseeable future. " 

J.. I: . . " ■ ; : ■ ■ 

Synthetic Fueis, Production of synthetic fuels on a 
commercial scale has not yet begun in the United States; 
•apparently, the^e fuels do not yet represent a isound invest- 
ment tp, private industry. The per-barr,eUequivalent cost of 
extracting oil from shale,.or oil or gas from coal, will cer- 
tainly be far- higher than the actual cost of producing con- 
ventional crude oil^yidently this cost is expected to be 
even higher than the inflated price "at which oil sells today i 

.Much* of the research, development, and demonstra- 
tion vyork in oil'shalp processing, coal liquefaction, and 
coal gasification has been sponsored wholly or in part by 
the federal government; with marginal results. No com- 
pany or combinatLm of cdnipanies has yet been willing to 
plunge into construction of synthetic fuel projects at its 
own risk. This hesitation of the private sector stems in part 
from the possibility that world oil prices might fall by the' 
time production of synthetic fuels could commence. 

The federal govjernment has offered ' additional in- 
ducements to the private sector to engage in synthetic fuels 
production. The Energy Security Act of 1980 authorizes 
subsidies af up to $88 billion in the form of federaJ^aiis, 



loan guarantees, priqe supports, tincl direct investment^ in • v 

cdmn^ercial-scale projects as part of a long-range develop-.^ 

ment effort. This legislation sets a national goal of produc- ' 

ing the equivalent of at least 500,000 barrels of oil a day in ; . 

synthetic fuels by 1987, and 2 million barrels a day by ^ ' - ^ 

•1992: ' : ■ . , ■ ::* - ■.. ■ . 

■'- 'there are two Attractive qualities to ^ oil-rich shale. 
First, as is the case with coal, there is a great deal of it in the * " , - 

United States. Second, if the technologies work as hoped? . 
shale will provide a liquid fuel that could readily augment 
supplies of conventional crude oil. Synthetic oil frpm coal, ^ 
pr'synthetiogas from coal, likewise might provide welcome . \ 
additions to the nation's energy supply. Because the na- v 
iion's most pressing energy pfoblem over the next decade is • • • 

likely to be a deficiency in oil production, the 'synthetic 
fuels qption has pbvious appeal., ' ^ ^ "--^ 

: However, tTiisTanel believes that the executive branch ' 
and Congress, by proposing vast subsidies for^ synthetic Z*' - . 
fuel development, have erred bjLallocating public^funds on - 
a basis^of expense rather than opportunity. If these proj- . 

^ects really require federal aid on such a massive scale, thls^ - 
simply confirms that they are dill regarded as too costly to . / 
compete on their own.v By using taxpayersV dollars to 
launch a syiithetic fuels industry, the government may be 
committing itself prematurely to the least economic way of ' • 

resolving the energy preJalsa^^At best, ihfs is a choice 
whose full costs cannot- yet be estimated. These costs in- 
clude* the direct costs of federal and private capital, the in- 
direct costs pf the energy that will be expended in the 
operation of a synthetic fuels industry, and the oppor- 
tunity costs of the higher benefits.that miglit be realized by 
using that money and energy elsewhere., ^ ^ 

The Panel recognizes that federal assistance might be , 
needed to test the commercial viability of synthetic fuels, / 
even should cost estimates indicatelb*Uthesefuejs would 
be competitive in todaV*s markets^ TherefbriS? the Panel 
believes that subsidies should be provided, but on a limited _ 

; basis. To encourage private industry to develop these tiedi- ^^-^ I 

* nologies, the government should offer a financial **safely>:,__y^ ' , 
net*' rather than direct^aid. yFor example, the government 
could pledge to purchase synthetic-fuiels from a producer at ^ 
a fixed pri(*;, equivalent to the prevailing world oil price, in 
the^eyent tliat world oil prices later drop.* In this way the - 
government would be involved only as a buyer df last . , 

resprt, and would not participfate directly in energy invest- a 
ments. ^ 

Any sizable development of synthetic fuels will require 
the resolution of serious environmental issuer. 'These in- 
'ciude the reclamation of mined lands, dispbsal of waste , * ^ 

iftateriak, aljocatidn of wateV rights, > possible ^con^ 
taminatidn of ground and surface-waters, and control of v .1 



: potentially hazardops emissicms. The^g . . : .. 

fuelsMndusiry: also will croale^sbcioeconb^ --''^^t^^^i^ 
the Western states where developihtnt ^ 
The- sudden appearance of construction bbpm towns in • 
lightly populated areas will require additional public ser- 
vices for temporary residents.. > ; , . / - 

Govemment sUpporf fo/, research, development, and . , ^ " . 

demonstration projects should proceed in assessing ; the 
most promising ways to extract, liquid and gaseous fuels, 
froni, coal and shale. The best policy approach' for the 

M98(ys is -to evaluate the potentiaf of synthetic ^fuels. as 
energy sources for the 1990s^and beyondi, but not to expe(5t " • \\ 

or demand quick results from such projects. 

. ' - ■ ' . " - ' ' . ■ , ■ 

.Renewable fuels compose scalar energy, in its various Transition to 

forms; biomass energy froni wodd, crops, and wastes Renewables 
geothermal energy; wind, wave, and ocean thermal energy, ' • > 
and hy*drQelectric pb\yer. ' . • ( ' 

Hydroelectric power has' demonstrated a continuing , ■ ' 

capacity for growth. In fact, becaus^of recent reductions 
, in nuclear power output, hydroelectric power has regained 
its. position as^ the No, 4 source of electricity (biehihd coal, 
natural, gas, and oil). More importantly, applications for \ 
licenses for new hydroelectric power units,' many at exist- 
ing damsites'where energy has not been captured before, I 
are being filed with federal^authorities in r^ord numbers. 
These projects, if completed, would provicfe total electric 
power equal to the outpiit of at least 16 iiew, 1^000-^ 
megawatt nuclear reactors." ' ; ^ ; * v' ' . 

-Except for hydroelectric power, however; renewable 
energy sourcfes capnot provide much addiHonal irnergy 
within the next 10 7ears. Several new methods of using 
renewable sources appear to be highly promising; advanced 
wind-powered turbines and. the direct^conversion p^f sun- • . ^ 

light to*electricVpo\yer with photovoltaic cells are two ex- ^ , 
'amples. Efforts are also.under way, with mixed results, tci • y 
;us< municipalv-lagricultur^^^ and. industrial, wastes as ; \' \ /' 
sources of hea| and fuel. And the^ppflication of pass^ I 
solar designs in the siting and construction of buildings • / 
holds high, potential foY reducing Jfuture energy require^ 
ments. . v. . : ^"^-.^ ; . - • 

Butat present rales of market penetration, new .energy ' . ^ ^ 

production systems based on solar power or other^^r^^ _ ' ' 'i'/' 

able resofirces will not make a.n6ticeable impact on na- " 
tional energy. supplies in the fcmaijiing years of the t^SQs- / 
The use of activQ solar povyer. systems is concen^^ in o\ ' ^ 

marginal services, such as the heating of swimming pools.- ^ 
Some renewable resource technologies---rf6r example, the ' 
lise of ocean thermal power systems^ or the generation of • / 
electricity f^m solar cojlector siatibns— still appear too ' 19 



•^ostly to mejrit commerdal develotjment.Artd serious ques^ 
. Upns have been raised about the use of crops or prod uc- " ^ ^ 

tioh of alcohol-b&sed fuels, because of the energy required . • 

to process- these fuels and because of the large tracts of . . ' l 

farmland that would be needed for large-scale product! : ' ' 

thus,*s6me renewable resbU^ ; , 

provide substantial confributions in the future; others may . , • ! * 

never come into the marketplace. An agenda for the 1980s . ; ' ' 
should include further resj^arch, development, and demon- ,* 
stration projects designed to examine the potential advan- 
tagjcs and drawbacks of these systems." However^ the " v 

biiited States should not expect an early end to its energy 
predicamenl from a Sadden infusion of fuel and power / * ' 
from renevi'able resources, - 

In its massive study of the nation's entrgy prospects, the - The Case for 
Committee on Nuclear and Alternative Energy Systems of ; Conservation 
the Naiional Acadenriy oPSciences said: ' . ' \; ' ^ 

[AJs energy prices rise, the nation will face. impor- - 
•* tantlossesinecbnomicVowthif wedonotsignifi- ■ 

can^ly'jncrease lhe economy's energy efficiency. 
, Reducing the growth of e'nergy.demand should Be ^ . - 

accorded th^ hfghest priority in national energy , , • . 

poUcy . In tbe very near future, substantial savings . ^ 

panJbe made by relatively simple changes irf the 
'ways we manage^energy use, and by making in- ' 
V vestments ofretrofits of. existing capital stock and ■ ' 

consumer durables to render them more energy ef- - " ' , 

ficient; The i3iost substantial conservation Qppor- . ^ 

tunities,, however, "will be. fully achievable only. v . 

over the course of two or more decades, as the ex- • - 

isting' capital stock and consumer cjurdbles are f ' . 
• replaced.^^ < ' . .V ^ 

ffi^, Energy Ft4tt4re, i);\Q TQpovi Business 
School Energy^Project, described conservation as "no Jess 

jan energy alternative than oil, gas, coal or nuclear. Indeed* ^ ' 

in the near term, conservation could do more thaaanyof; 

the conventional sources to help, the country deal with the " • 

energy ^problem."" v ^ ' - . 

In'speaking'of energy cl5nservatidn, this Panel is not ^ - 
advocating any form of ratioriing.or forced curtailinent in ^ ^ ; * 

the availability x)f energy. Nor is the Panel endorsing con- ^ ; . / > 
servation as inherently superior on. moral grounds, or as a - 
part of a **no-^ro\vth" doctrine. Conservation is regarded . ' / 

instead as a prerequisite to economic, growth. As the Ford . ^ ' ' . 
Foundation TGpoTi^ Energy: The Next Twenty Years; pu^^ / *^ 

^ . We mean by conservation those energy-saving in- " ^ ' 

vestnients, operating decisions, and changes in the 

, goods and se;rvices that we buy and use that, save : 20 



' money, over the lift of energy^ : 

ucts, 'Moncy can be saved By subslituting intelll- 
" gence, prudence, maintenance, better equipment, / • \ 

or "different equipment for purchased energy; the . " 

substitution should be made up to the point where 

thewst of not using the energy is equal to the cost 

of the energy saved." ■ . * * \ " 

. Support for energy conservation has also been forth- 
coming from the energy industry. For example, the Edison ' 
Electric Institute, speaking Tor the nation's private electrig„ 
utilities, said in a recent study .that . vigorous *produc- / 
tive conservation'* measures— that is, the cost-effective . 
substitution of capital, labor and materials for energy— - 

, will be essential.-"* . / / - ^ 

Speaking in faVor 6f higher energy efficiency is one 
thing; demonstrating that ijTiprQvements In fact can lie* ^ * 

achieved at reasonable cost is. another. There is evidence \ ' 
tljatthe-economy already is adapting to rising energy prices , . ; ' r 

with energy-saving steps; and not at a loss in real economic 
growth, but as away pf maintaining it. Government statis- • 
tics show a continuing drop in the amount of energy used 
in relation to growth in the G'NP. ' • 

The, energy/GNP ratio describes the relationsHip 
between energy use and the economy by. showing, the ' . 
thousands of Btus used per dollar of GNP (in constant » 
1972 dollars). In 1970 this index stood at 62'4. The figure 

'^ declined steadily thereafter until it reached 54.6 in 1979^ / 
the lo^yest figure for any year since 1947. The* first-quarfer ' 

- 1980 Tigure, expressed" as an annual* average, was 53.0. V 

' While real GNP was increasing at an average yearly rate of ' , ^ 

7.65 percQrit from 1973 through 1979, energy consumptiqn^ ' ^ > " 
jOse at' a mucH slower rate of 0.88 percent a year.'l^^^ . . • v 

.Rising energy prices haye been in^frumental In re- - ^ . " 

straining U.S. economic growth, in causing the recessions p - v *> ' 

^' of 1974-1975 and 1980, and in raising the overall.rateif in- - ^ - ^ . 
'flation. islevertheless, real economic growth* Was achieved . v' • ^ ; 

during most of the 1970s with a substantial reductipn in the" 4 ^ ' ^ 

"amount of energy consumed per dollar of. GNP. These > ► 
numbers demonstrate that gross energy "consumption' can * , * ^--^ 
be separated from teal economic growth, and need not in-^ - • ' 
crease at.the same pace. ' * * * « ' v . ' ' 

. ' ' *' ■ . ' ' * * '. ■ »• . ' ' " . • ' . 

Receint projettions of efiergy supply and'demand show that • Defnand ' ' " 

. the Ui>fted States probably will require much less energy * Fhrecasts --r^ ^ 

than hjad eaHier been supposed, in part because of e6|isrer- \^ * ' J " ' * 

vation meastires. ^ ^ . « • ' * ' ^ > ' « ^ . 

, ; Shell Oij' Co./ for; example, recend^^^^^ , . 

U.S; energy^demand gVowth will average abbut 1.2 percent * ' ^ / - 

annually diKring the 1980s, compared with a yearly arowth ^ t ""^^ 21 



; . rate of about 1, 8 "pcrcqm In the late 1970s. This . 
- • If) forecasted demand Is accounted for in part by expected ' ^^ - 

galnvlneneVgyefflciency', Shell said that It expected U,S. tf^^ 

energy demand By ^990 to be about 84 quads, rather t . 
A the 98 quads the company, had predicted earlier,'* / • , 

■ ' Exxon has projected energy demand to grow at a rale ^ 

of less thaft 1 percent year through 1990, and of 1,6 per- 
: cent a year in the 1990s, By the year 2000/ Exxlon said, ■ 

energy consumption per unit of GMfP will be 30 percent' I 

• below what would have been expected if previous energy/. , ' * 
GNP ratios were maintained. And the Edison Electric In- 
stitute expects that energy growth .rates betwjeeh 1980 and . . * 

V . 2000 will range between zero and almost 3 percent an- 

nually, depending on economic growth rates: The Institute , v / 
'said furtheV that the growth rate in electricity would be 
, higher than that for total energy , but still lower than.in the 

past, with electricity's growthVate projected at between 2 • ^ . 
^ ^percent and 5.1 percefnt a year." ' , 

These reduced projections of future growth in energy * 

V demand result in a continually lower target for U.S. energy ' : . 
'Supplies in the year 2000, Until the late 1970s, it was widely," :^ 

predicted that tlie nation would require approximately 150 ^ ^ \ 

* quads or more anhually the year 2000. In a 1979 study, ^ 
* Resource^ for .the Future found that projections from 

various sources were failing, anrfthat **a distinct clustering r , 
. in the range of 115 to 130 quadsVfor the year 2000 ^ • 

' emerges:*' The 'doubling, of world oipR^^^ 

has causedjuj-ther cuts in projected demand- with energy 
; requirements for the'year 2000 nbw being estimated at ap- ; . 

.,proxinriat'^y.lOO*quadSvSome.forecasters claim t . " 

consumption might stay at present levels J78. 8 quads in / 
1979), or even drop bejbw current consumption." 
'X.."V^.- ■ . ' - > ' " \ ■ " ■ ■ .' 

.V ^.-v ■ ■ , V - . ■/ ■ ■■■■■■ ■-y ' 

'A major factor tcxbe doniid^red*in assessing future energy Net EAergy \ 

- production fevelS IS that much of the new ra^ * 
' extracted will ^ever^ bet delivered to cbn 

'vlost in conversion a^^^^ . " 

; of energy also >yill^be needed to ^^p^^ 

supplied."- - : ^- y ■ " f;.'. 'r' : • 

. Fdr-?exjifhple, thf^ Carter Adm natibnal v : 

energy^plan portra^^ed a scenario in which total eh^^^ 
:.; plies ^voul0*T^s^ frc[m78 qiiads in 1977 to 9i2 quads in 1985 v * 

and to U9 quads ih;the year 2000. The / - " 

; discduntf^.for cohV^r.sion'los^^^^ projected toirt-. ' i , ^* . .-^T 

'crease from 16 quads in 1977. to 22 quads in 1985 and to 35 V ; \ % 

: quads in^OOO." Thus, although supplies would increase by - ^ / - V . 
41 quads^ from 1977 to 2000, 19 quads of this extra energy, - '.t- v - . ^ ' 
or nearly half, would never be put to use. * >'^--^12 ^ 



. , Exxon has predicted that U.S. demand for energy 
will increase from 0,8 pcrcenlper year from 1980 through 
^990 to 

: . *. . ■ an indicated rise to 1.6 percent per year in the 
* . 1990s.. . . this latter rate includes the significant 

effect* of a rapid acceleration in synthetic fuels-^ 
, V manufacture. Excluding the energy consumed in 

synfuels manufacture> the growth rate would be • 

hZ'percent per year, 1990 to 2000,'°. 

• i,' ■ 

these numbers indicate that one-fourth ofthe projectqd 
growth in enercy demand during the 1990s would result 

' from the ne^d br energy to process synthetic fuels. 

Sj^nthetic fi\els could contribute the equivalent of 4 
nilllion barrels a ckty to 6 million barrels a day by the year 
2000, accQrdingto eI^ 8 quads to 12 quads per year. 

t But the company's fmures indicate that large-scale conver- 
sion of shale and c;ral to synthetic fuels'would require the 
ecfiiivalent of 2 million barrels a day, leaving a net energy 
gain of 2 million to 4 million barrels a day. 

There are, of course, energy requirements associated 
with all energy sources. For example, the equival£nt*pf 5 
percent 'q^F the^ower output of a nuclear reactor is needed 

' for the enrichment of uranium fuel, one stage of the 
nuclear fueUc-ycle. Even solar energy technology would 

- eifitalK some ehergy losses because of the energy-intensive 
components used in some solar hardware. 

The net energy'concept'deserves moreiattention in con- 
sidering. the^costs and benefits of energy systems. Various 
energy pfpduction ventures may not deliver nearly as much 
energy "as ils-claimed for^tjiem — and may cost much more 
than expected— ro'nce Energy expenditures are included. 
Conservation measures, by 'contrast, have inherent net 
energy advantages.* . 
.'■ ■ ... ."■ ■ . 

Advances in energy conservation would coWribute greatly 
to meeting national objectives* for .clean air and clean 
water, and in ^minimizing total . impacts on natural"^ 
resources. .. * 
^ A 1979 report by the Council on Environmental Quality 
estimated the Jdif ferences in environmental impacts be-^ 
tween two energy scenarios. One scenario presented a highv. 
growth approach in which supplies would total 120 quads 
by 2000, or. roughly 50 percent above the current level. The 
L Vother was a low-growth approach in which supplies would 
be limited to 85 quads, about 10 percent higher than at 

present.-" . '■■^^ ' 

The high-gr6wth scenario would result in twice as 
much coal production, the stripmining of nearly twice as 
much land,- twice a^ many coal-fired power plants, four 
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Umc8 as much corridor space for power lines, nearly three 
, times, ai many nuclear pow6r plant9r^ 
rMioacUvc wafte as would the low^growth scenar^^^^ 
loW;'growth approach wpuld lessen these environmental 
impacts and reduce unquantiflable rlsk»i suCli as those 
associated with nuclear accidents and with the buildup of 
carbpn dioxide emissions In the atmosphere. * 

There is no clear-cut formula for measuring many of 
thrf risks inherent to different energy policies, or for com- 
paring different kinds of risks. Preferiring coal to nuclear 
energy,, for example, implies a choice between the rela- 
tively predictable hazards « associated with coal and the ' 
more remote; but potentially catastrophic, dangers of, 
nuclear power.. 

In one essay on environmental impacts and risk assess?,. / 
mcnt, the authors made a strong case for conservation' as a ^^^^^^^^^^^^^ ' - 
way of mlnimizini; potentiai hazards; 

If there is any one conclusion that pan^be HraVvn 
... it Is that the prcsent^technical^ theoretical and 
. psychological understanding of our culture is in^ 
adequate -to deal with the challenges posed by 
what we. perceive as our enerjgy needs. The full ^ 
comequences of our choices will reifnaih inaccessi- 
ble until they happen, and we should hot delude 
oursfives otherwise. This very ignorance may be 
the most important factor to incorporate into our 
decisions. Above all, it underlines the extreme hn- 
portance of energy conservation." 

■ ■ ■' ,■ ■ ■ . / . ■ ■ ■ " ■ ■ 

Progress in energy conservation could also help to reduce - Regional 
tensions between eneli^y-importing and energy^exporting Tensions 
regions of the United States. 

iSome Western states expect to collect massive revenues • ^ 
over the next 20 years/ through royalty earnings and v 
severance taxes on their energy resources (oil, gas, and 
coal). These states will be in a position to offer tax induce- 
ments, as well as assurances of, adequate energy supplies, ' 
in attracting new industries and bolstering their economic 
bases. Although they confront problems in'accommodatinjg 
rapid development of their resources to meet national 
energy needs, their econoniic futures appear bright. 

Most states will remain net importers of energy, and ' : 

their economic prospects have been set back by risirjg 
energy prices and doubts about energy supplies. Most ; . 

energy-importing states, especially those of the Midwest * 
and Northeast, are already burdened by^lotfses of popula- V 
tion, employment, and tax revenues; they face additional ; , 

strains because of their ..reliance on expensive out-o^- » 
state energy. The disparities between the energy-rich and 24 



"" " ■ • ■" " " • » "l " . . " , " 

^nergy-poor states may provq^ke xlivislve. actions, and 

countQraotipns pn the state and national levQiSi such 

forts to reduce' or ixdlstri^^^^ the » ^ 

eneray^rlch statesi'o^feffo^ those states to limit energy' 

production within tWelr bdrd^rsr The Panel s 

possibility that , the contrasting fortunes of- the energy- \ ^ 

importing and energy-exporting states Will prove to be a 

maJtor natibnal issue during this decade, ' ^ ^ 

Energy conservation could not by,ltsclf resolve this / 
issue, but couldlimit Its ppientially harmfuUffccts. To the 
extent demand for out-of-state energy can bo reduced by «< 
impfovemehts in energy " Efficiency wlthin i Ahe energy- * , ^ 

importing states, their financial problems woulcf b? less- 
ened. And for the energy-exporting states, a stabilization ^ 
of demand from other state? for their rfespurces would 
allow them more time to cope with the effcfcts of develop- ^ 
ment. ' "■ ; " i' ^ . 

Roger W. Sant, In arguing the merits of an energy con- / 
servation (or '^energy productivity") strategy, contends' 
that the potential benefits are much greater than is com- • ' 
monly recognized, and that the public would welcome a 
national energy policy designed to make energy services 
' available at the least possible cost. *'The single most con- 
sistent and deep-seated public perception of the energy 
problem is that it is one of high: prices and costs," Sant ( * 
says, and the costs that concern the public arethecosts of '* 
actual energy services, not the raw niaterial costs of energy * ^ f * 
resources. * 

Sant; distinguishing between energy in its primary i ' 
forms and .energy services such as heating/cooling, lighting, 
and^echanical motion, says that all these services can be 
ac^mplished with less primary energy than is" now con- 
--^med. His least-cost energy strategy wo 
these savings, in part by stimulating greater competition 
throughout the energy niarket, including the regulated 
utility industry." ' . • 



A number of studies of the opportunities for improving " Opportunities 
energy efficiency have been made. Some of these estimates for ' 

may be too optimistic about the energy that could be Conservation 
saved, or too conservative in their projections of the total 
expense involved.v Certainly there is a history in energy 
forecasting of unwarranted optimism— the predictions r 
that nudear power would be too cheap to meter, or that . 
synthetic fuels would be competiti^te if the price of oil ever ^ * 
reached $7 a barrel, come to mind; 

Even with wide niargins of error irf the estimates, the 
possible savings through conservation and the possible 
costs of other supply measures stand in shafp,contrast; The 

^following proposals, drawn from a number of studies, ^ ' 25 
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Illustrate the magnitudq pf the Wings that m«y be ob* 
twined through con^ervfttion. Tfie l^«nel believes that these 
proposals merit oggressive pursuit, 



The houaing sector Is ripe for improvetnents In energy effi- 
ciency/One study found thut through such measures as 
Insulation, caulking, weather-stripping, and furnace modi- 
fications, the fuel ijsed to heat a typical home could be 
reduced by 30 percent to 73 percent,*^ ' ^. 

The Congressional Office of Technology Assessment 
has found that a vigorous residential conservation pro- 
gram could substantially reduce the energy used to provide - 
heat and hot water to existing houses, at a cost that would 
be 'Hlirt cheap*' compared to, the cost of producing syn- 
thetic fuels. The Carter Administration has said that 
energy savings could be achieved in buildings at modest 
, cost— at an energy-equivalent price of $10 a barrel--- 
although the Administratipn has favored large subsidies 
for the far more expensive synthetic fuels," 

Several federal programs are Intended to help achieve 
energy savings in the residential sector. Tax credits, are 
available to homeowners who .invest in energy-saving 
items, a low-interest loan program is being established to 
provide capital for the same purpose, and a federally 
funded program offers insulation services for the homes of 
people with low incomes. The government also' ha& pro- 
posed energy.efficiency standards that would govern the 
construction of new buildii;igs, but implementation of this 
program is now in doubt. However, these programVpro- 
vide only limited incentives in comparison to the subsidies 
offered for energy production. For example, a 4-year total 
of $2.5 billion is authorized for energy-conservation loans; 
this is a very small amount in comparison to the $88 billion 
,that may be made ^ilable for synthetic fuels. 

This Panel is generally inclined against interfering with 
the workings of the marketplace by giving special advan- 
tage to private investments that should succeed or fair on* 
their own merits. However, the Panel takes the position 
that additional federal subsidies to the residential sector 
can be justified. These programs would be designed not to 
guarantee profits, but to reduce the costs of meeting basic 
public needs; they would represent a pne-time expense per 
dwelling, rather than a continuing commitment to an 
operating enterprise; and they should^ epcourage energy- 
saving actions more rapidly than would be the* case if they 
were not available, (It is assumed that many people cannot 
afford the initial costs of energy-saving measures although 
the long-term savings would be in their interest,) 

Subsidies to low-income households can be justified, 
by reasons of equity. The poor are those most hurt by 
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riaing «r\Qr$y pric«9, and Imt able to invest In onorgy^s^V" 
ing meastirQiit Surveys shown thRt high^lntfome house*, 
holds use somewhat more energy than low-lncqme house- 
holds, i^nd that high-Income homeowners claim more and ^ 
bigger tox credits Tor^nergy-savlng Items than do low« 
Income homeowners. The lower the li^come, the fewer and 
cheaper are the remedies usedi^pla^tie window covers, for 
exajnple, instead of storm wlndow^^^nd under .present 
programs, energy-saving Investments In. rental properties 
are not aqcprded the same tax breaks as are Investments In 
owner-occupied homes, Most of the poor live in rental 
housing; changes In the program Should be made to eri^ 
courage coriservation in all housing units. 
V i Congress already has established new welfare pro" 
grartis.that provide payments to the poor to help them meet 
the higher costs of pdwer and fuel^But a continuation of 
this program would accomplish tjithlng in the way of 
energy conservation, The Panel bel)evcs that ^he national 
interest would be better served if some of these^ funds were 
used for a substantially improved and expanded federally 
subsidized insulation program for low-income housing; 
Such a program would benefit 4he recipients because their 
daily hqusehbld energy costs would be reduced, and would 
benefit the nation by contributing to reductions in energy 

Funds for such assistance coiild be obtained from the 
receipts of the windfall profits tax oti domestic oil that was 
enacted in 1980. This tax is expected to generate more than 
$200 billion in federal revenue^ during the 1980s; a 
substantial j^rtion of the proceeds could be tapped for 
energy conJerv programs la the residential sector. 

Electr/c utilities are instituting their own energy con- 
servation programs by conducting home audits^ arranging 
contracts for insulation work, and installing energy-saving 
equipment. These and other changes in utility operations, 
such as rate reforms designed to.discourage high consump- 
tion, ^ere established through initiatives at the state level 
and through recent federal legislation. The full impact of 
these changes willnbt be knownVifbr some time, biit can be 
expected to aid substantially in furthering conservation. 



Higher fuel efficiency performance by iAw automobiles The 
and trucks represents one obvious way iirSvhich energy Transportation 
conservation can be advanced. TTiere are, however^^^^^^ Sector 
other opportunities in this sector. / * 

The private automobile is likely to provffl^ , 
portation during the 1980s and later years. Population 
shifts within the United Statesin fact Indicate that reliance 
on automobiles will increase. The older, cities, which have 
the most extensive mass transit systems, generally are the 27 



areas In wHIq^ populatiSn and employment are bqtli declin- 
ing« T^ene imdp suggest that N«ra( palioy shpuki aggres« , 
lively prpmote the use of bnsei^ and commuter vanpoojs/ 
,whigh are relatively cheap, flexible, and energy^efficient, 

' A number of factors may combine to stabilize long- 
term gasoline demand. The price of gasoline has been go- 
ing upf and presumably will continue to rise. Price In^ 
creases already have helped achieve a reduction In gasoline 
consumption, and price controls on gastllne Qre scheduled 

to expire by October 1981. " 

Fuel qconpmy standards now In effect are designed to . 
reach a fleet average of 27.5 miles per gallon for 1985 
models, approximately (louble the average mileage of new 
cars in the mid? 1970s, dramatic gains In fleet mileage stan- 
dards for post«-1985 models appear technologically feasi- 
ble, and perhaps will be attained In part through th^ intro^ 
duction of small cars designed specifically for use in cities, 
A standard of 50 mile,s per gallon for 1990 models, and of 
80 miles per gallon for 1995 models, has been suggested by, 
one official,^* It is not clear whether ambitious mileage 
standards for future models\should be set now by the 
government, or whether public demand alone will be suffi- 
cient to bring about additional gains in fuel efficiency. 

Industry, the biggest energy-consuming' sector, already has 1? The ttidustrlal 
made significant strides in energy conservation, According Sector 
to one authority, , . industrial output in goods and ser- 
vices rose 12 percent between 1973 and 1978, while indus- 
trial use of energy dropped by more than 10 percent, . . . 
This trend has accelerated in 1979."" 

Energy-saving means that are immediately available to 
industry include cogeneration systems (which produce 
. both steam and electricity), improved boilers and furnaces, ' 
variable^speed electric motors, waste-heat recuperators, 
and air-to-fuel ratio controls. Cogeneration is one of, the 
best prospects for cost-effective energy conservation— it 
••can reduce by roughly 30 percent the amount of fuel re- 
quired to separately generate the same amount of power 
aod steam,'' according to the Council on Environmental 
Quality. Cogeneration systems could save up to 3.5 quads 
a year by the year 2000 (about 1.75 million barrels a day of 
oil equivalent). The advantages of cogeneration include 
lower capital investment than is needed for separate power 
and st^am systepiSi possible recHictions in transmission 
costs, lower requirements for cooling water, and shorter 
installation times. ^* - 

The 19^^ Public Utility Regulatory Policies Act is in- 
tended to iencoura^e widespread use of cogeneration sys- 
tems, which were Used throughout the United States untU 
central station electric power offered cheaper energy. And 28 



Piher gpv§rnmeni efforts \\m been mfl\Je ro reduce ln^«s- 
trlAl x^Um pn pH »nd n^tufRl tp uiQre^^e (hfi use p! 
cpfll, and to take gpnservmlon mpre wimisly, 

ThU Pftnel cannot say whether ft1iPst\of new govern^ 
ment Incentives, standartis, and laws are\jieeded at this 
timei Certainly the rise Ift raw energy prices VpuUI seem tP 
pffer Incentive enough for Industry to seUe energy conser- 
vation opportunities wherever they might arise. Energy Is 
used In more ways than this Panel could hope to enumerate, 
and any company ought to he the best Judjie of how and 
where\to cut Its own energy costs. 

Untlk^ow, however, the full social costs of high energy 
consumptlow^icludluB Its effects on national security, 
on the environment, and on the general health of the 
economy'-^were not recognized by Industry or by any other 
sector, When all these coasts are t.aken Into account,^ which 
would be the. logical outcome of the long^runnlng national 
debate ov^r. energy policy, energy conservation should be 
the first option chosen by both the private and public 
sectors. 
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The environix^ental problems oFthe 1980s may . 
prove to be more difficult, and in some cases * 
more urgent, than those of the 1970s. The nation, 
has begun programs to regulate the pollutants, 
that arexasiest to identify and control. The critical q^^^ 
tion now is how to anticipate the consequences of new en- \ ' 
yironmental hazards, especially those of global scale. The 
concerns of the 1980s are likely to include the control of 
* toxic substances, nationwide land use patterns, and tjie ' ■ 
degradation of global resources. . ' 

There is a new awareness of a set of environmental prob- Toxic 

lems of unforeseen hazards that are the legacy of the Substances 

chemical age. Hazardous wastes and toxic chemicals can 

, cause cancer, genetic alteration, neurological damage, and ^ 

fertility loss— the sybtle, degenerative effects that come 

from long-term exposure to fairly low levels 'of certain 

contaminants. * - ; 

Indeed, the problem of hazardous waste disposal, ^ 

epitomized by the Love Canal tragedy, is the most urgent 

environmental challenge facing U.S. industry .today. Of . 

the more than 77 billion pounds of hazardous waste- 
excluding radioactive materials— generated each year, the 

Environmental Protection Agency (EPA) reports that a 

startling 9arpercent is disposed of in an unsound fashion. 

An estimated 800 disposal sites around the- nation now 

pose a potentially significant danger fo human health as 

well as Jo the_ environment. Ju^t to contain these wastes 

will cbst an estimated $4 trillion, knd to clean them up com- 
.pletely could take a staggering $44 billion. Hundreds of . 

new chemicals are introduced each year; the importance of 

monitoring these substances and ensuring their safe use 
. and disposal cannot be overemphasized. 

Another aspect of the chemical pollution problem is " . 

groundwater contamination; recent samples reveal some 
J CdJifamination from past chemical disposal practices. 
vEnbrmous quantities of^groundwater could be poisoned by 

the year 2000. Techniques/must be developed to clean * v 33 
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•Contaminated supplies and lb protect nonc^^ ' 
sources, programs to/ safeguard groundwater supplies . 

'from contamination and depletion should be begdn in 
preparation for increases in demand for water. 

Important changes in patterns of land use have occurred in Land Use 

this century. The nation's population now depends on the 
vast consolidated farms of the Midwest and the West for 
food, rather than on small farms adjacent to towns and 
cities. The changes are reflected in the loss of topsoil, >yet- 
lands, and hardwood forests in rural America, and by the 
scarcity of parks and recreation lands available to city 
residents. ' > ' ^ - . 

fjipecific land-nse problems facing United States 
today are n5t siting of new energy facilities, the protection 
of coastal Mnes, and the preservation of historic and, * ^ 
cultural resources. There are a number of government pro- 
grams that address these problems; recent experience sug- 
gests that these programs should be strengthened and that . / - | 
belter coordination among the various levels 'fntf branches ^ 
of government is needed. Controversies over the siting of ' . ' 

energy facilities in coastal areas demonstrate the need for 
improved efforts to identify environmentally critical areas 
in the earliest stages of planning. Better planning and coor- 
dination at ajl levels of government are needed to control 
the effects of rapid ejiergy development, as shown by the 
environmental, spciar, and economic problefns that have 
characterized energy boomtowns in Alaska arid the Rocky 
Mountain states. New Regional planning mechanisms also 

. may be required when interstlate energy projects, such as .\ 
coal-slurry pipelines, are under consideration. - v 

A major land use concern is topsoil loss, caused by the ' . 
conversion of prime agricultural land to urban use and by ^ 
bad management practices. Soil is being washed into rivers • . 

and blovyn away as dust at an annual rate of more than five . ' 

tons per acre; according to some calculations, the equiva- 
lent of 3 million acres per year is beirig lost in this manner. , \ " 
The ampunt of land under cultivation is also reduced by 

, other factors, such as urbanization and highway construe- ^ 
tion. I • ^ 

Productivity gains cannot be counted on to make up 
for this lost land. The growth in yields has been cut to only " . 

1 percent ^ year, just half the rate that prevailed in the - ^ 

1950s andTl9eOs» After decades of intensive cultivation, the 
nation's farimnd is showing signs of severe strain. Vast 
stretches of cropland-have -alreddy lost much of their nu^ 
trient value, while other land has become excessively salty . « 
or densely compacted. Soil erosion and associated water 
quality problems may replaqe oil supply issues as the na- 
tidn'§/most critical natural resource prbblem in the 1980s. ^ 

■ ■ . . do . ^ - ~~ 



^ One of the vivid lessons of the r970s was th^t ehviron- 
- mental problems do jibt respect rfatibnal boundaries. The 
solution of niany of the most serious problems will require 
iitternationar cooperation on an unpreceUdnted scale. 

V . The Global 2000 report,, the culmination of a 3-year, 
interagency, effort to study the Jong-term implication's of' 
present world trends in population,. natural resources, and 
the environnrtcnt, arrived at a dramatic conclusion: 

If present trends comlnue, the wo^ld in 2000 will 
be more crowded, more pollmed, less stable 
ecologically, and' more vulnerable to disrjiiption , 
than the world we live in nbw. Serious stresses in- - 
. volving population, resources, and envirpnfnent 
are clearly vis ib/e ahead,' - - , 

Forests are disappearmg at alarpiing rates,,The Cr/o6a/ ' 
2000 5feidy found that if present trends continue, 'both 
forest cover and growing stocks of commercial wood in the 
less developed regions (Latin America,, Africa, Asial andl^ 
Oceania) Will decline by 40 percent by the year 2000, The' 

* environmental, consequences of large-scale destruction of 
tropical foresfs by erosion, salinizatibn, desertification, 
flooding, silting oT reservoirs and streams, clogging ^of 
irrigation networks, and unfavorable changes in local 

.climates will be !5.evere.^ ^ . - 

Perhaps the most serious development will be an ac-" 
celerating' deterioration and loss of agricultural resources/ 
This category includes soil erosion, compaction, and the 
l<^s of .nutrients, steady salinization of irrigated land and 
o\ the water used for irrigation, and the loss of high- 
'^quality cropland to urban ^development. Air and water 
""ptollutipn cause crop'damage and contribute to the extin^:- 
tio'n of '4ocal and wild crop strains. More frequent -ahd 
severe regional water shortages can be expected, especially 
where there is i:bm petition for watersjipplies, or wh^jfe 
forest losses are he^vy and the earth can no longer aB^orb,- 
store, and cegulate the dischacge of water:^ 
. , ^ Soils are deteriorating rapidly in the less developed 
.countries.^ Desert-like.conditions are spreading in dder, 
regions, and "heavy 'erosion is pccurring in rhore hqmid 
areas. At ppeseat, globaflosses to desertification are* esti- 
mated at almpst ^6 million hectares a year, an arf4 about 
the size of Maine. Desertification^ includes a variety of 
ecologies) changes t|jat destroy the cover of vegetation and 
fertile s6il in t^e^^rth's drier regions,- rendering the 'land 
useless for range or crops^ Prinoipal direct causes areover- 
grazing^ destrjuctive cropping practices, and' the-extensive 
use eft woo(i fpr fud, ^ * . ;f - . r^^ 

At 'presently estimated rates* the world's desert %eas ^ 
(now some 8(k) nfillion heciare$)4*vilfc expbnd*by almost 20 ' 
percent in the next 20 years. There is reason to expect th^t 



the rate of desertification will accelerate, as increasing, 
numbers of people in the world's drier regions 'put more 
pre^ssure on the land to meet their needs foi^ rangeland, 
cropland, and wood. The United Natfojis has identified 
approximately 2 billion hectares of land where the risk of 
desertification is high or very high. These lands at risk 
compriseVapproximately two and one-half-times the area 
now classified as desert,* 

Present rat^ of soil loss in many industrialized nations 
cannot be .sustained without serious, implicati^ons for crop - ' 
production. In the .United States, for example, the Soil 
Conservation Service has concluded that soil losses must 
be cut!in halt to sustain crop production indefinitely at^ 
present levels. ' ■> ; , , ^ 

^ The efirth's air is seriously threatened. The three ' , 
global atmospheric problem's that have attracted most 
attention in recent years are the increase, of carbon dioxide 
retained by the atiAosphere, the formation of acid rain, 
and tiie de^letiori of the ozone layer. Ther^ is evidence tha? 
'these are occurring; what is not known is how serious the 
consequences will be. ^ 

The natural now of carbon .dioWde to the atmosphere 
is intensified by the burning 6t fossil fuels, the clearing of 
forests, and the cultivation of land. The amount of carbon 
dioxide iii the atmosphere, is increasing, probably by about 
4 percent every 10 years. Carbon dioxide at)sorbs heat 

, radiated from the eartWs surface; if its^concentration rises ^ 
too higF?^ a gradual warming of the low.er. atmosphere 
might welLoccur. This could lead to changes in tempera- * ^ ^ 
'tvire and rainfall patterns and have serious impacts on v 
agriculture. . ' ^ . 

Present concern is centered pn the plans for rapid ex- 
pansion of the use of coal, in the United States and in other , ^- 
nations, and for the use of coal-based and shale-bJised syn- ^ » 

. theti'c fuels. Iricreased use of the§e fuels might double the 

^carbon dioxide in the atmosphere, causing a ''greenhouser ^ t , 
effect that could increase the average^global temperature 
by 1.5^ to 4.5 Celsius. The result might be a rapid ^ 
de'glaciation of West Antarctica that in turn could lead to a ^ 
5-meter* rise Jn sea level, covering many low-lying land _ 
areas and inundating coastal cities. Precipitation patterns 
and growing seasons for crops would be greatly altered, • 
disrupting world agriculture; for example,"there might be \ 
persistent drought in grain belts such as the Midwestern 
United States. What must be remembered is that scientific 
proof of Ihe warming of the earth might come when it is 
•too late to reverse the trend. , ' , , • ' ^ 

Acid rain is recognized as the other serious global en- . / 

vironmental problem associated with 'fossil fuel combus- 
tion. In the Eastern United States, the acidity of rainfall . / v 

.appears to have increased by an approximate factor of 50 ^ /: 36 
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•during the past 25 years. The precise causes and effects of ^ . 
acid rain are not known, but some eff^^ts -are quite clear. , 
In Scsmdinavia, Cahadd^ ^ . " 

United States, many lakes aiid estuaries ' / • 

complete or partial losses of fish life. Such losses indicate * , , • 

major changes in eci>logical balances^ that a^^^ . • 'V:^ 

reaching than the loss of /ecreatiohal resodrces^ Loss ^p^^^ 
crop productivity and fores? yields because of acid rain ' • • 

may be wideipread^Aci4 rain also danlagps' steel ^ . * ' J 
structures, as well as works of art, and mfi^jy^^^ ' ' .« " 

may be penaanent. Acid rain is an excelleariMiileof a - ' 
problem Vno^ solution demands intbrnad6fiSii|oop^^ - ^ 
tion, as Canada and the United Statqs hive begun to . " * , 
recognize. . " , ^ . ''^ ' * • • ^ . 

The ozone problem arose with the release of chloro- - 
fluorocarbOns,'^whic|i convert ^ome of the ozone in the ' , • \ ' 
stratosphere into ojsygenrB^ause stratospheric> ozone ^^^^ I ^ 
filters out most the' ultraviolet radiation in^^ a * ' 

decrease in its concentration will permit iffore ultraviolet * ' 
rajjiation to reach the earth. This increase is expected to ^, < - 

have adverse effects dn aninials, plants, and the e^th's 
climate. A 1979 report from the National Academy of 
Sciences estimated that the continued production and ' 
release of chloro fiuorocarbons at the 1977 rate will cause 
an eventual 16.5 percent depletion of stratospheric ozone; 

"this was more than twice the •depletion'' estimated by the ; , 

same group in 1976.^ Growth in production and use of 
chlorofl^uorocarbons is -expected^ to occur if controls are 

npt established by nations other "than the United States. • ' -\ 

, As the GlobaLJOOO report concedes, the feddral V^l^^ 
government still lacks consistent projections of Worldwide 

trends in population grqwth, the availability of natural - ^ ['-^ 

resources, and environmfentar quality. The ri^port may 
understate t{ie severity of potential problems because ^the ' 
relationships among these factors^are not well understood. , - - 
Various agencies conipile their own specialized projections ' 
using different assumptions and data, and one forecast 
m^y not take account of significant developments in other 
areas. . [' . . " " . .' ' 

• It is clear tHat the fpresight capabilities of the execu- 
tive branch should be improved so that trends in resource ^ 
development and environmental quality can be monitored ' 
in a tinlely and consistent manner. One promising mekns, 
which this Panel endorses, is to assign this data gathering 
and coordination function to the Council on Environ- 
mental Quality. : ' \ 

■ ■ . ■ . ' ■ ' • ■ • ... 

During the 1970s, environmental protectioit* was^ sought Reg|ilations 
m?iiniy by the use of pollutidh cohtrol standards that set and Incentives/ 

maximum discharge levels. This representi: a command- 37 



and-control appFoach with compliance deadlines and ^ 
considerable degree of government scrutiny in industrial 
ppcrations.'Such standards are, however, only one of , ' 
many possible mechanisms thiat can be used to achieve en- 
virbnmental goals. Many economists have long advocated 
the use of economic incentives as an attractive alternative 
to the existing regulatory approach. , y ^ / 

In the past several years, EPA has ex^lhed several 
forms of economic incentives to help control air pollution^ 
This approach looks toward the development of a marktqt ' 
in air pollution emission reductions (Tiat would be oversee^ 
by government pollution control agencies. 

EPA's **offset*' policy was put into effect 4 years ago; 
its * 'bubble" policy was implemented in 1979. The two^re 
closely related— both allow increasied emissions of specific 
pollutants if these are balanced by^educed emissions of the ^ 
same pollutants from other sources>Eecause industries are 
■ allowed considerable freedom in choosing how to reduce 
emissions,' these policies, theoretically, can achieve en- 
vironmental standards at the lowest possible cost. 

Air officially acquired a market valiie in an BP A rul- . 
ing in December 1976. Thereafter, areas that had not at- 
/tained clean air Standards, were to allow construction or « 
modification of pollution sources only if the new source 
provided for an offsetting teduction of emissions in the 
same area. After Jiily 1 , 1979, states were given a choice 
for handling industrial growth: they could impose strict 
emission limits on existing sources, or they could follow a 
case-by-case offset approach. Polluted areas that are not 
included in a state plan that will ensure achievement of na- 
tional air quality standards by December 31, 1982 face a 
ban oh major new sources of emissions. » ' 

tHe offset policy addresses is -not small; 
^^there are Hundreds of nonattainment areas in which one.or 
more of EPA's six ambient air quality standards are ex- 
ceeded. In micl-1978, Los Angeles violated five standards; 
four were violated by such major cities as Philadelphia, x 
Chicago, Cleveland, and St. Louis. Without the offset V 
.policy, ,economic growth in these areas would be severely 
restricted by current laws and regulations. 

Under the offset policy, an industry or utility that 
wishes to build a new plant can pay the cost of installing 
pollution control technology' at other sources of a given 
pollutant in that area, thus allowing an expansion in busi- 
ness operations without causing more pollution. An exist- ^ 
ing facility that is required to reduce its emissions, and is 
facing high pollution control costs, can pay for reductions 
at other sources instead; this saves money and achieves the ' 
same improvement in the area*s air quality. The offset , 
policy encourages the formation of'a private marketplace^ 
in pollution control, as companies bargain with each other . ' \ 



Jjbns 'a^^^^ lowest cost. Although the policy has had 
l!^ :| ^™^^^suc^ ^ 
V^^^^ arrangements is intriguing and ' ^- 

' v'The biAble policy allows industj^'gre^^^ * 
controlling e^^ 

^ putting extra controls on dis- 

M , ycharge^p^ 

j,^ ^ pNoiri^^ with high control costs. . 
^y v ahd. s^^^ 

ll^^^Oth does not iallow enough time 

J:t ; J Vcpmpljanbe sch . : 

is feared that EP 
> Q.^plant, b 
|}\ / over storage pil^^^^ 

that this octprs, the bubble system will simply imitate old- 

• fa§hi6hed^|tack^-by*stack regulation. 

>vr ■; . : , - ■ ■ " 

: ^■^'^P JSP^^ by many economists, and most Emission 

Vpopular in the literature on economic incentives, is the Charges 
; e^ssiori\charge^(or tax,'or fee).^^P ^ , . \ 

: . /"'emissions taxes, allo^v industry considerable discretion in v 
^ > the'md^^ deal with wastes. ^ ' 

* efficiency and environ- o 
/ ^' ; rhental ef ffectiyeness, emiss^^^^^ charges are the converse of 

can bS desired to satisfy an environmental objective, but 
therfe^s no^^^^^ ; 
.^r. -met in an economically efficient manner. For an^ / 
• level of emission' charges? the resulting reduction in poUu- 

♦ Vtlo^^ 

* guarantee that thA charfees will be sufn^^ 

V , ^vironmiental st^nd|rds;^^ ' 
^ V A ^'^ A charg:e.syst« 

V /^thecbmputation omaxes"br fe - ' 
r s^the.^^ • 

-f t6V^ approaches/the a^^^ of monitors is critical only 

• : atqhission levels close to the standards. To the extent that ' 
v ' ' control' cosJES or^emissipn levels are unknown, a charge - 

-syst?m is less cer^^ is a standards approach for ; 

, ^ achieving <:onipliaiice. Emission s^^ . r 

, \^only effective ^ay to deal with those highly toxic or • / ' 39 

^ ■ V . ' ' ^ ^ ■- ' ' ' ' , • 
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hazardous pollutants that must be controlled to sped ftc 
minimum levels. 

' : Experience with emissioi^charges, both abrokd and at 
the state level, has ^hown that they have not produced the 
expected results. Nevertheless, the Panel believes th|at 
experiments with various kinds of taxes and charges should 
be conducted on a limited basis to see if they might serve as 
supplements to the present regulatory system; ' 



Increasingly, there are attempts to attack or defend en- Costs and ' 

vironmental standards in strictly economic terms. Some Benefits 
critics maintain that tighter pollution controls will cause 
higher unemployment and consumer prices and lead to the . ^ • 

unproductive use of capital. Others defend pollution con- 
trol standards by claiming that they help to create new 
jobs, cause only a relatively minor, one-time increase in 
consumer prices, and offer the 'economy such benefits as- , 
lower future clean-Op costs or the encouragement of inno- 
vation in industrial processes. Potential costs are likely to 
be exaggerated by those subject to the stricter standards, ' , . 

while advocates pf the standards are inclined to minimize 
the economic burden. The actual cost of complying with a 
pollution control standard is an elusive figure and usually - 
in dispute. 

The Counjcil on Environmental Quality (CEQ) has 
^ estimated the toial annual costs of pollution abatement for 
1978 at $26.9 billion, or about 1 .3 percent of the total gross 
national product (GNP) of $2,127.6 billion. The CEQ , 
^gure . includes operation and maintenance , costs and 
capital e;(penditures for both the private and public sec- 
tors.* . . ' . " ' • ■ 

In the private sector alSRe, a Department of Com- 
merce survey of .1978 business expenditures showed that - . 
pollution Abatement spending totaled $6.9 billion,; or 
about 4.S' percent of a total industry investment of $153 
'billion for new plant and equipment. Higher estimates of 
total pollution control spending by industry were shown in - 
a 1979 survey by McGraw-Hilllnc. The McGraw-Hill sur- * 
vey put total spending in 1978 at $8 billion.^ 

in a review of the Department of Commerce survey, 
the Congressional Research Service (CRS) noted that six ' 
industries accounted for $5.2 billion, or 76 percent of the 
total expenditures: electric utilities, $2.4 billion; petro- 
leum, $1-3 billion; steel, $0.4 billion; chemicals, $0.6 - ..^^^^-yj^^'^i^^^ 
billion; paper, $0.2 billion; and rionferrbus metals, $0.3 %i • 
billion.* These figures indicate that the most energy- 
intensive industries generate the most pollution. ' * 

Estimates of industry expenditures fdr pollution con-- 
trol, the CRS report said, do not attempt to quantify the 

resulting benefits: ^ * \* 40 



I . . ' \: ' — ' 

The widespread concern about the. costs of en- 
* vironmental -regulations stems, in partV from the : — \ 
absenceof comparable estimates of the benefits of - • 

pollution control. Benefits are more diffi.cult to 
measure because, they are commonly less tangible / 
to t^;(ose subject^^to regulation than the costs. 
: Benefits are frequently spread among a larger ' ' • <- ' 
population and the direct benefit to each indi- * 'y^'-^'fi'i- 

vidual may be relatively small. The aggregate . 
benefits, however, may be substantial.' ^ . ( V : " 

••-\:';-- ^ ■■ • ■■■■ . 

The employment effects bf pollution-control require-, 
ments are also subject to varying interpretations. Plant ^ 
closings spmetimes are blamed on the additional costs of 
: meeting pollution control standards^JIhese closings, V 
: however, have reportedly been relatively^feW in number, . ' 

involving an estimated 1 18 plants and some 22,000 jobs. It 
is not clear whether these plants were likely to be shut 
: down in any case.* ^ / ^ 

It is estimated that pollution control expenditures now 
N support nearly 1 million jobs, throughout the private^and 
public sectors; for example, each $1 billion spent on con- 
struction of sewage treatment plants generates about 35,000 _ 
jobs. The pollution control industry has become one of the 
; high-growth industries in the United States, with- some 600 

firms manufacturing pollution control equipment.' ■' \ - 

Whatever the monetary costs and benefits maybe, en- , 
vironmental policy issues cannot be reduced tQ economic 
equations. Claims and counterclaims about economic im- 
pacts couch the issues in narrow and contrived terms, as if . 
the critical questioTi were whether an environmental stan- 
dard can be justified by its potential return on investment. ' 
In fact, thete is no objective way to measure 'these stan- - ^ j 

dards* total benefits to society and to the environment. / 

Economic cost/benefit analyses may be of some use in 
environmental policymaking, but they do not resolve fun- 
damental issues. They may indicate which appro^ich would 
be most effective in reaching a given standard at the lowest 
cost; they cannot, however, show whether the standard \ . ' 

should be imposed. The balancing of costs and benefits is ' 
inherently a subjective exercise. Society makes^^an implicit ; 
judgment whenevef a standard is imposed — or . not im- 
posed—whether that standard promises a net gain to 
society. Those who set the standards should seek to explain ' 
to the public as fully as possible what the likely costs and " 
benefits will be, while^mphasizing that these factors can- ~^ 
not be reduced to simple numerical equations. 

: benefits to the nation in terms of reductions in mortality 
and morbidity rates, in medical expenses, and in lost work- 

time. Yet even if these benefits could be quantified and ^ 41 
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credited directlyStb a specific Standard for a sp^ific pollu- 
tant, they cannot be readily translate^ into dollar^ and 
cents and compared to t^e estiniatedicost of .meeting that 
standard. v \ * 

Moreover, the benefits attained through investments 
in environmental quality include many djffuseandintangi- 
•. bie elements beyond the protection of public health, which 
is generally considered to be a primary objective of pollu- 
tion control measures. What values can be placed on the 
public's enjoyment of purer air .or cleaner waten, or on 
protected wilderness? Or on preserving the* .long-term 
integrity of natural, life-support systems? These are 
benefits that the United States seeks to[ gain, over and 
above the immediate protection of health, by spending, 
public and private funds td'-control pollution and to 
preserve natural resources. 



The fact that Ihe values involved in environmental protec- Environmental 
tion cannot be quantified has contributed to the acrimoni- Medjatipn 
ous quality of many debates over pollution control . V-^^^ ; 

measures and costs. A half-dozen pltyects scattered across 
the United States are helping to develop splutioijs to diffi- 
cult environmental conflicts, such as the control of pollu- 
tion from a local power plant and the permissible uses of 
Wilderness areas. - 

The best known, and perhaps the most ambitious, ef- 
fort to develop broad environmental policy by a non-. 
adversarial 'method is the National Coal Policy Project 
(NCPP). The Project was conceived as a way'of bringing 
business executives and environmentalists 'together in an 
atmosphere of mutual respect to try to work out policies 
under which the increased use of coal could be both en- 
vironmentally sound and financially worthwhile. 

One year of meetings produced aHwo-volume study, 
IVhere We Agree. Among the recommendations were the 
consolidation of all hearings ^on the siting of utility plants^ 
(but no consolidation of licensing authority), with public 
financing of participation by environmental groups; the 
remo^l of regulatory controls on rates for coal trans- 
portatibn; peak-load pricing of electricity; and experi- 
mentation with emission taxes and rebates for particular 
pollutants. The group did not agree on other matters, such 
as the leasing of public land for coal mining. 

The Project's work was favorably received by the : ^ 
press and the public, but its impact now seems less signifi- 
cant. Although the participants successfully developed a 
coordinated set of proposals, they failed to pay adequate 
attention to-*^fvS[r implementation. Some progress has 
occurred in deregulation of the transportation sector,^ 
but very little of that was due to the NCPP report! The' 42 
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adoption of. the other proposals appears no closer in 1980 
than in 1978. ' ^ ^ 

The real successes of -environment 
come when dealing with well-defined, telatively local con-^, , 
^ nicts. The Center for Energy PoUcy, a nonprofit research ' 
orgariization in Boston; mediated a dispute involving the ' 
conversion of the largest power plant in^New England^ 
the use^of coal. The power company had fnitially resisted ^-i. 
the Federal Eneirgy Administration's order ta convertj^ ^ 
plant because of the prohibitive exp^rtSe'df meeting strict 
air pollution requirements. Working with FEA, EPA, and - 
stateand power company officials, tKe mediator helped to 
formulate a set of controls on burning coal that was both 
financially feasible and environmentally sound. 

Other examjjies of successful nonadversarial dispute 
resolution fall in the area of land management and use, or ^ 
involve the avoidance of potential conflicts. For example, 
a project in Delta, Colorado, helped that town prepare for 
and manage the. changes resulting from rapid develcj^ment 
of the area's abundant coal resources^ 

Most of the information on programs that use non- 
adversarial methods of dispute resolution is still anecdotal, : • ; 
Nonetheless, some tentative conclusions appear justified. 

First, one impetus for using nonadversarial methods ' 
i^p^ .settling^^C^^^^ the current 

Jdepisipnm Legislative, regulatoryr and 

OudiciaS^ lead to ^ 

^distrust and groups. The legislative proc- 

.yess,;foi;^xanipte^^^^^ 

:|r6iLips\t6> solutions; instead, they are.ex- 

pected to lobby tirelessly for their views. 

, Second, nonadversarial 5ij^^^ v 
Will succeed only when.all patties beJieVe that they can gain ; » " 'A . 
by participating. In most cases,''th^ prospect of avoiding- . 
the adversarial process is not sufficient. Mediation i^ most; . ; 
likely to succeed when all 'parties recognize that-lhey are ; ^ / 
hurt by the sta^s quo. Issues involving future conduct— the - 
-sitirigpf a new>efinery» the policy on new industrial chenii- \ 
cals— are the best candidates for mediation. This obserMg- 
tipn implies that the parties niust have relatively equal polit- : 
ical power, both within and outside the mediation process.* 
Ttiird, some kinds of issues. are more suited to media- 
tion than are others. The issues must be fairly well defined; . ]- 
otherwise it may be difficult to identify all the interested 
parties and td understand clearly what is at stake. Conflicts 
over land use appear to satisfy this criterion better than do 
questions of national policy, and that may help* explain 
why mediation has had 'greater success in the former area. 



•It may be appropriate to provide support staff for environmental 

groups with limited resources. , ' 43 
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^ Furth 6est when all parties agrep 

^\ • tp pursue mediatipjrj aj. the exclus^ resolving the 

{i);K cpnttU^. U is under consideration iji ano^ef^ 

'^^^^^ , . , 

r ample, in pending Ijegislation o^ ; - 

J > pp^d rules— p^^^^ ^ 
J (fp^aUe^ t^o4galn§t,e^ch otWr^or ignore * " . 

t^ejnedi^i^ effort. MorepVer^'^aJI participants niust be 
^ . able to oin^d the^ * " o ^ o 

^^^i^ y^^^ tnt5si successful jnediatipn processes have per- 

y^^t ■ 
; 7 : vise^^ 

; '<^^^^ who ensures that ^-€41^^ 

^j;;! : adhere to atiy rules for the process.)^ In addit^o^^T^4^ 

v. : participants can advance ideas freely, there is sometimes a / 

^ requirement that .no positions.expressed in a mediatipn ses- . 
sidn be discussed piibliclyr Because many disputes are 
based on different views of the facts, often there is also a 
requirement that all participants share information. 

Although environmental mediation is still in its 
infancy, it appears to be a promising alternative to the cur- 
. rent administrative decisionmaking, process. It permits in- 
terested parties to develop, at Iqwer personal and social 
costs, policies that are more satisfying than those generated 
. by an adversarial process. Further public discussion, ex- 
perimentation, and research are appropriate at this stage 
of the development of environmental mediation. The 
Panel recommends that jhe federal government become. 
; more actively involved in funding experimental mediation 
projects and research. It would be useful if Congress anc| 
agency officials periodically reviewed developments in this 
area and considered statutory and administrative require- 
ment that would give parties an incentive to use mediation. 

The most appropriate course for the United States in the A Conserver 

1980s is to encourage a pattern of growth that will produce Society 
less pollution, for the ideal approach to environmental 
protection is to minimize pollution and waste rather than 
to attack emissions through regulations and control tech- V 
noiogy. To meet its economic and environmental objec- 
tives, the United States should begin shaping a **conserver 
society" that is built on conservation values, relies on 
renewable energy sources for its principal energy supplies, 
and recycles much of its material. - 

Most people today w^^ 
with energy conservation. A conserver society would en- 
compass the broader concept, of conserving all natural 
resources and raw materials. The objective would be to 
effect a transition from a linear economy, in which ex- " 
tracted resources move through production systems and - 44 




are finally discarded ajj wastes, to a circular econorny„,Jn 
' which a substantial, propbflibn -of output is rec^yded for 
fflrther usfe.^* I 'V'*" * • 

.* . • ■ • • , 

In the mid-1970s, recycFetf rn^Wrials supplied 'tjie Uhited 
■ States with 44 percent of its tiopper, 20 percent of its ifon 
and steel, almost 50 percent of its lead, ^nd approximately 
*20^ percent of its -paper. These reTatlvely high rates have re- 
•ma1nW stable for iftorfe th'hniO years, and recycling opera- 
tions are likely to increase in the 198ds because of increas- 
ingly favorable economics. However, industries still may 
not engage in extensive recycling for a varje/y of reasons, 
including technical, economic, arid "governmemrimposed 
restraints. ^^^r > 

- Technical problems typically involve the. contamina- 
tion of recycled, or secondary, materials by foreign sub- 
stances. Economic problems arise from the' facf that 
secondary materials generally serve as substitutes for 
primary materials; when demand is high, they are used to 
fill gaps in supply, but they are the first to be dropped 
from use when demand falls. Thus, the prices of many 
secondary materials are more volatile than those • of 
primary materials, which deters investment in recycling 
systems. Information is often ' lacking on how much 
secondary material may be available, so that optimal 
recycling levels cannot be determined. 

There are a number of specific steps that the federal, 
government could take to help correct these -problems. : 
First, the government could ensure that the price of a 
resource reflect its scarcity value, and that economic 
neutrality between primary, and secondary materials be 
reached. The ending of freight rate" structures that dis- 
criminate against secondary materials would beone actipn. 
A more fundamental reform would be thcrepeal of per- 
centage depletion allowances on minerals. These allow- 
ances provide tax incentives for the extraction of raw 
materials, and thus subsidize the use of primary over 
secondary materials. 

The government also could impose national solid 
waste disposal charges on the sale or transfer, at the pro- 
duction level, of product containers, packaging materials, 
and paper. This would force companies to internalize the 
costs of waste collection, treatment, and disposal that are 
now paid through generjff government revenues. Such 
charges could double the present rate of paper recycling— 
and packaging and paper products make up, by weight, 
almost 80 percent of all product wastes. The government 
also could review the experience of the French, Japaneset 
and Norwegian governments in setting up markets for re- 
cycled paper through such measures as subsidized collection 



£(n4 storage centbi^s and guaranteed prices. State laws . > - - ' 

requjring deposits onvc^ns arid bottles wduld encourage ' * 
.- recxcljng^v . '. -.^'l 
,The recycling of urban solid wastes deserves spfecm^ • " 

tention. The annual disposal cost for approximately 144 \ , 

million tons of municipal solfd waste is about^ $4 W 
^Although/ the recovery and re^ of discarded materials^' * a 

would^significantly rejlucet6ese costs, the current recovery ' 

rate is estimated at a meager 6 percent to ^7 percent. The 

highest technically feasible rate Of recovery would provide ' ^ • . > 

ab6ut'40 percent of the^'metal, glass, plastics, Jibers, aft^^ 
rubbed heeded each year in manufacturing J° * ; ' 

The United States has been recovering about 1 percent . ^ > 
^of the energy potential of its municipal solid waste; Den- ' 
''mark* which integrates the functions of w^stedisposal and 
energy production, recovers about 60 percent. The recbVer- : - 
able energy potential of this nation's municipal solid waste . 
in 1977 was estimated at the equivalent of 400,000 barrels 
of oil a day." I 

The federal government could encourage the recycling . 
of urban solid waste through expanded planning grants to 
local governments ^to help them study resource recovery 
systems. Before local governments can justify the capital ; . ^ 
costs of these experimental systems, they must assess the 
technical, marketing, financial, legal, and organizational * 
barriers. EPA has awarded a small number of grants; this ^ 
^program should be expanded, the government also should 
determine whether its revenue-sharing payments to local • 
governments, which are used in part to help communities 
defray their waste disposal costs, havexaused local govern- 
ments not to adopt user fees to pay for. waste management 
"systems. ■ ■■■ ■ ^ . - •. 

Although extensive recycling is an essential feature of 
axonserver society, recycling consumes energy and often 
causes severe pollution. The optimal level of recycling 
varies for different materials, depending on the energy re- a, 
quired and on such factors as the durability- of products > . 

and the availability of substitute raw materials. These 
variables suppbrt the view that recycling is only one ele-. 
rrient in materials Conservation,^nd point to the impor- 
<tance of a systems appfoach to materials policy. /. 

Along with recycling, . therefore, an important objec- 
tive of a conserver society would be to increase the dura- 
bility of manufactured products. The marketplace itself 
should reward the^ manufacturers of durable products 
through increased consumer preference for long-lasting 
items. To help consumers assess product durability, the 
government could consider a number of approaches, such X 
as the labeling of guaranteed product, lifetimes or govern- 
ment-sponsored testing programs for major consumer 

products. Because automobiles impose substantial social 46 



costs in lerms of resource depleilon and pollution," federal 
stancjards for sustained performance should be considered. 



Movement toward a conservcr society in the 1980s would 
be fostered by. the widespread adoption of a more creative 
approach la pollution control— tMt Is, through t)ie use of 
technologies that save, resources while reducing. pollution. 
-Over . the long run, this kind of technology will be much 
more effective and cost-efficient. than are traditional end- 
of-the-pipe control mea^Sures. No matter hqw effective a 
pollution removal technology may be, it only contains the 
problem temporarily, and usually presents other problems. ' 
Control measures often create pollution generated by the 
suppliers of the materials and energy used in the pollution 
removal, process. Also, the costs of pollution control, the 
quantities' of resources consumed, and the^amounis df 
residue produced lend to increase exponentially as environ^ 
. mental standards require thfc virtual elimination of pollu- 
tants. Reliance on control technology oftert can create 
larger'problems by shifting pollution from one source to- 
another. Resource-rconserving technology rrialces possible 
the reduction of pollution withoiu requiring the expendi- 
ture of money and resources for cjcanlrig up. » It also In- . 
volves the extraction of valuable resources from waste 
material^. 

Such technology is neither a panacea , far environ- 
mental problems nor a substitute for pollution control. 
^ome industries cannot change processes without disrupt-*' ] 
ing or hailing production; and for others th6 change would " 
be loo costly, or no resourcc-cons'ervingv technology may 
be available. . The objective should be to use fescnrrce- " 
conserving technology wherever iind wheneverit is possible 
and practical. Individual Industrie's should apply their 
ingenuity to develop methods best ^suited to their require-^ 
ments. Within tjie ''private sector; more innovation is.'' 
needed to develop systematic approaches to production 
'Soperations and pollution control. In corporate planning,."* 
the, factors, to be considered include plant locations, raw 
materrals mixes, construction methods, scales of activity, . 
process technologies, transport systems, and distribution^ 
patterns. / 
/ Much could be done by the federal government to pro- 
mote the development and use of resource-conserving tech- 
nology.* Federal research and development programs, *f5r 
example, should include evaluations of the environmental, 
and economic advantages of new technologies. Federal en- 
vironmental research and design programs should be ex- 
panded to includc- work on improved methods of waste 
reductiori, separation,^ and disposal. .Federal agencies 
could promote, through direct government purchases and 
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through government-sUbsidizecl purchases, the use 6t eh- 
vironmcnially safe products or products derived froni the ' v . 
most environmentally benign processes, A thorough 
assessment pf the prospects for'achleving envirorimental 
goals with the help of technological innovation should be 
underiaken by the federal government, This assessment / 
should be started quickly IT the United States is to adopt 
theobjectives of a'Conservep^ocleiyln.the 1980s. 

Whether the United States can take^on the characteris- 
tics of a conserver society depends ultimatelj' on the 
values, attitudes, and priorities of jts people. f 
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^ICrlleria are benchmarks against which to consider futurq 
".courses" or directions 'of society, especially technological 
*mah and his activities in relation to the biosph^, The.ad- 
vocates of all courses of action have a special obligation to 
articulate what are often unstated criteria, so that choice lis 
Jnformed' and therefore made real, Too.often-the'assump- 
tibns underlying different courses of ac^iori-are unstated, 
The effort to state criteria is ^motivated/by a desire to" 
penetrate assumptions, (o give sub.stance lo the debase over 
the fundamental issues facing American, indeed, global 
society. * ^ ' - / / 

A. The CharacterY)f Tethnolo'gy. Technology changes 
the relationship of individuals to^each pthef and to the 
bidspliefe, Techriology-akd its systems of management can : 
be large.and complicated, \therqby making individuals and 
communities dependent on (often alienated from) the sup-* 

^porting institutional structures: governmeiit (for the licens- 
ing or regulation 9f technology), pr9duction (to^-make\ 
technology available), and service (to operate, distribute, ^ 
and maintain technological systerns). An alternative ap; 
proac^i to society's needs would apply this criterion so that 
lechiTDlogy would'be developed in scale with individuajs or 
communities and be serviceable'by them. Ttf the extent 

. that this is impossible (for exam'ple, in cCmniunicatioris or 
air j'raVQl) theti'.the iiistrtutions'administerin^^such tech-' 
nolpg^'shbuld be con^lf^^ 

- * B. Vuliierability (Dfyersity— Resilienlt];v-Dep^ 
den(Jy)^. All systems that support/the lives of iridfviduals or 

■com^nunities should , be cleveloped ip- jtheir desigr\ and. 
operation to avdid disruption, accidehtal or otficrwise, 

; rather'.than (6 achfevie such avoidance by variatjons of the 
police power. 'Siich systdnis jshould be quickly'and easily 
repaired (that^ jsv bj' connimc)psense ability^ and routinely 
avajlabJe tools):.Scare here makes an enormous difference, 
for the^greater the' population depjendent pii^a given life- 
support system or service/lhe higher its yulnerability, and 
the ;gr eater is the need tor forms of regimentation to 



protect the system. This Is often clone under the guise of 
causing people, to Hve within predictive models^ which of ' 
course are only valid If there Is assurance people will' 
behave as the models project, v , v 

C. Freedom. Freedom Is/a word subject to endless 
Interpretatidn. In the present context, It m?ans the ability 
to avoid coercive contcol of political, religious, or other . 
views (Including indirect control achieved through, total 
dependency on a paycheck for access to life-support 
needs), rather than, for instance, one modern perversion 
which is freedom to experience sensate i^leasure on demand 
(that is, consumer freedom). 

p. Distributive Justice. All public policy must be 

developed against the recognition thai all citizens have 

basic needs to life.support; they must be able to access the 

resources of the biosphere lo permit human fulfillment. 

The question, iii terms^of our alternative choices, is 
-^whethe^ this can be supplied by the "pie ever increasing"— 

il( not, it must be supplied otherwise. Here, especially, the 
* international dimensions are crucial. 

■ ■ . ' '•. ^ • ' ' ' 

E. . Exercise of Power. Whenever power (to hire, to fire, 
to relocate an employment cell, to use a bidspheric resource) . ^ 
is exercised and when those who bear the effects.of the exer- 
cise of such power personally know and are known t)y .the 
exerciser of the pdwer, then accountability shoiild be depert- ^.^^^ 
. dent on that human interaction, with the exception of the 

use of public trust resources— air, water, and biota. If 
power is exercised without that interaction, as the Constitu- ^ 
' tion wisely recognized ifill e federal exercise of power, there 
should be different and e iforceable measures of accbunt- 
ability— including due pro( ess, norms of public interest; and ; 
the application of other criteria such as those enumerated 
here (A, The Character of Technology; D, Distributive 
Justice; G, Tightness of Matter and Energy . Cycles). 

F. Assumption of Risk. Individuals can assume risk! 
Societies can impose risks. Increasingly— and as a neces- 
sary function of the conventional alternatives— societies 
(through both public and private mechanisms) assess risk 
and then impose it on individuals. For example, if the 
release of a given chemical will cause one excess death in a . 
given population size, the ri&k'is imposed on society and no . 
one knows the identity of the one who dies< Society should 
seek to avoid assessing and imposing risks that cannot be, 
in any meaningful ^ense/assumed by individuals ("love it 
or leave it" is not:meaningful). Whenever svich risks are 
imposed l)y society , that action must be taken 'through the 
most democratic of processes— perhaps even referenda. 52 - 




Gi TiRhlnm of MnUcr unci Energy Cycl^^s, It \m 

bectfme routine to characterize our conventional social 
: ccqnomic 'system ns VMinear'' with regard to matter nnd 

enerByj exploit, transport, use, transport, discard, This Is 

in marked contrast -to ecological patterns of cyqiinj. No 

release (meaning no loss of custody) of chemicals in pro- 
' dii^tlon and jn product use should be the norm against 

which performance in the management of matter and 

energy is measured, Special burdens of justification (that 

is,*fundamentally compelling) should be established before 

activities or systems that -release chemicals into the* 

envirpument are permitted, especially chemicals not nor- 
mally found in the biosphere, 

Availability of resources must drive our systems to 

recycle and reuse and away from the linear model. It must - 

drive our'systems (and all human communities) to design " 

and build., technology to withstand* the' second law oj*^ 

thermodynamics for the greatest time rather than, as at 

present, counting on it for rapid turnover.(obsolescence)' ^ 
• . , ^ '■ . ./^^ V 

H, Tlme/Pcrmancnce. We must endeavor to evaluate 
how any action (development of techp|pgy>developf^ 
of a system of production,, etc.) andlogic^l^ew 
are/likely to itifluence the; future, tfiat is, 20 tq 5.ff*y6dr^ * 
from now, especially-against other criteria,' sUch'ais vulher-. ' 
.ability,' here e^riiimerated. For instance, the psUblisfimehU; 
;of a;.huge centr^^^^^ system for producing afuti^s^ 

Have beeiT^jpredic ted fwJth-x^ 
^ur>socioeconbmic)system^n^ for itsyonnn«afi<^^^ . 
v ' . '^'ny actidhs taken'py^rnan v^y m theext'ent a;^^^^^ 
"of |ime4n which such actibp, ;>yill affect the envirpfl^^^ 
ItGontrast the doyelpprrient of;riucIear;^^^ 

mei^cjearing^pKap^ 

ce^alion^pf fission byp^rfprts ca^ff 

vironrnent .and' heajlh for lhous$id^Vf yea^ 
f traces "of a|?icultmal acUyitjr-catf^^ detected 40? 
^al*s. Actjons Tnust be ey/aluat^d-^^jpri^ 
V tKe»,^ast; im^padt'^c^ ' - ^"^W" " * ' 

I. Second Law of '^hermocl^ The 
iUfe^oiiB^e:teJif|^ to'nioye tb ' 

' jevels jof, difo/der 
m^jfFJJiv(5hoice^^^^ techriiiqiies atil^i^stems;:'^^ ;/ 

iver a system is deYeTjS^l^he 

with it tii^;c|pi<^^^ th^;6pera%..*-( 
[id majntehai^^^^^ 
^^'mqif afn4Vflispi6sa|pcp^ fin^pjriifsi^h reaSbhV tha^^^^^ % 
arelin ifeflcti financial t ro^i^^ 1 ^are/cjofi f jTQfit 1 ng • 

nhp^iled?*^^^ of th^prcN^^ [ 

jSUppoVt /^^terns^e^^ "vv^tcT- ;^^^efi^^ Kpusi ng . 

s^lbcl^s^^rf^^^ y- v ; v'53 
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Discount rnte% for Instonco', muni be (IrnrnAtlcally in* 
crc«si?cl to reflect toinl iiwoHtmeni costs. . 

J, The lUolu, All actions sliouUI be unclertuKen alter 
ensuring that there will noi be placed at risk of existence 
any bioioalcal species or reprcsentativi? ecosystem, ter- 
rcstrlal or , aquatic, Thcf protection of the biological, , 
physical, and chemical integrity of the biosphere must be 
the general criterion against which human actions are 
Judged. It is necessary for a iong-ierm, stable, life- 
supporting biosphere, 

K. Perpcliiul Care« Some activities, such as electric' 
power generation by nuclear fission, ll^ic production of cer- 
tain long-lived chemicals, certain modifications of the 
earth*s Surface (as, for example, the building of dams anxl 
water distribution^ systems), or urbanization, and (al- 
though this. is more in the nature of crystal-ball gazing) cer- 
tain biological products of genetic engineering, require 
constant care extended almost infinitely into the future. As 
a result of some of these activities, -increasingly large 
expanses of Jand are precluded, effectively forever, from 
any other use. In addition, energy and resour<;es must be 
committed to them effectively in perpetuity. One applica- 
tion of this criterion would be that technology^hat requires 
perpeti^al care should not be developed. 

L. Centralization/Decentralization, Most com- 
ponents of modern life seem destined to move toward 
more singular and central structure and function. This 
criterion would. allow that trend to be considered explicitly 
in the development of any technology or support service. 
For instance, the Northeast is now resource-poor. It 
imports most of the products it uses, yet after use they ar^ 
irretrievably discarded, often because markets are not 
available for recycling. Biit markets could become avail- 
able, if during a transitional phase those imported 
materials — after use— could be .stored in depots. Metals, 
plastics, paper, ajl could ^be segregated and stored for 
future use, to create future mines, as it were. Over time, 
this could ledd to decentralization. 
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